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Preface 



This Report is being submitted three years after the appointment of the 
Committee on Undergraduate Education, Although this is not a quantitative survey 
of undergraduate teaching of the histo^ of science, the Committee has had wide 
exposure to the field through correspondence from and consultation with teachers 
and students around the countfy, in response to announcements in the History of 
Science Newsletter and the American Historicai Association Newsletter, and to data 
froin the previous surveys of others, 

The Comniittee held sessions at two annual meetinp of the History of Science 
Society and sponsored a meeting with a group of consultants from outside the 
history of science. On 19-20 May 1975, a conference on undergradumte education 
drew to Iowa State University about forty people who teach undergiaduates and 
who prepare graduate students for teaching undergrnduates. The theme was 
graduate education vis a vis undergraduate teaching. 

Two grants from the Alfred P, Sloan Foundation made possible the meeting 
with consultants, the Conference, and the meetings of the Committee. These grants 
also made possible the editing, printing, and distributing of the Interim Report and 
this Report. The Committee is grateful for the Sloan Foundation-s support, which 
made our work immeasurably easier. 

Through aU the information that has been gathered^ the conversations with 
numerous historians and historians of science, and the discussions among 
ourselves, the Committee feels that we have obtained a sense of the place of 
undergfiduate teaching in the history of science and what some of the more 
promising directions for development are. 

The profession has long been developing a close association with science, 
engineering, and medical departments. Undergraduate classes in the history of 
science at the many schools we are familiar with are filled lately by students 
majoring in these technical studies. 'Hiat relationihip is a sound one, and it 
demonstrates one of the more important Unctions of the history of science: to 
provide a historical background for the scientiflcaUy based professions. 

These links with science, engineering, and medicine are being streiigthened, 
and the Report devotes a chapter to imaginative experiments in different colleges to 
make the history of science a part of the trend towards broader humanistic and 
social awareness. As a discipline, that is, in the research and publication of 
members of the profession, the histoty of science has been, in large part, directed 
towards answering questions about the historical role of the scientist in society. 
'Hie articles and books in print are not as useful as they might be in teaching 
students in the social sciences and humanities. As pointed out in the Report, one of 
the anomalies of the history of science is its isolation in history departments. 
3 Although historians indicate a desire to incoiporate the history of science in their 
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cour-^es, few feel they are adequately provided with support through publication 
and intellectual association. One fruitful direction for further development of 
undergraduate teaching in the history of science lies in developing closer links 
with other historians. .4 number of imaginative efforts to forge these links are 
described in th« Report, but these are only the beginning. , , 

The history of science is one of The VarieHes of History (New York, 1973), and 
as Fritz Stem wrote: there is a "recurrent need to redeflne history in a broader 
context responsive to the inteUectual currents and poUtical [one could substitutfc 
"pracHcal"] ccncems of a m ticular age." (p. 9) The history of science is essential to 
the understardlrig of the concerns of our age, and we have only begun to discover 
the ways of making it a part of the reform of undergraduate liberal studies. 

The Committee's work has always been fascinating in spite of the inevitable 
discourage-Tients in carrying out such a complex task. We have been apart spatially, 
often one or more of our members have been abroad, and we have been separated 
ideologically, but through some great good fortune our differences have resulted in 
a Report f.hat, we believe, outlines the strenglhs of the history of science and points 
to achievements and opportunities that have been too long overlooked. 
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Chapter I 

The History of Science Profession 



. . ,zue are convinced that the profession has hardly begun 
to fill the need in American education for historical 
perspective on science and technology, 

THE HISTORY OF SCIENCE is a small pfofession whose accomplishments and 
difficulties make it a microcosiri of American higher education. At a time when 
changes in our society and its economy make self-examination necessak'y, this 
Committee sought to find opportunities that were largely overlooked by historians 
of science when teaching their subject to undergraduates. Perhaps the most 
significant finding of our research was that almost everything anyone suggested 
might be done was already being done somewhere by one or more historians of 
science. What was at first a hypothetical consideration of principles became an 
inquiry into the patterns underlying the great variety of activities that had never 
been considered integrally. We believe that redefining the teaching role of our 
profession out of the multiplicity of its experience will be of interest and use. 

The history of science, although distinct from the history of technology^ 
regularly embraces the relations of science and technology and the role of science 
in society. Every society has sought to understand the nature of the physical world 
and man's relation to it. The outcome has been the varieties of science. The 
large-scale coordination of science and technology (the imperfect but immensely 
powerful marriage of knowledge and control) has led in less than two centuries to a 
way of life in which adaptation to change, rather than adjustment to stable 
institutions, has become the norm. 

In technological^ society, then, science is more than a source of intellectual 
insights into nature and of nnaterial benefits derived from those insights. It has 
evolved over a mere centuiy from the caUing of gentlemen adventurers at the 
frontiers of knowledge to a profession employing a sensible portion of the work 
fofwe and increasin^y dependent upon government for financial support. Science 
and technology induced a set of attitudes and habits of thought about reality and 
about knowledge. The indispensability of science, and its success at identifying its 
own goals with those of society has caused the methodological criteria of physical 
science to be held up as measures for other ente^rises. 

To the extent that undergraduate education seeks to enhance students* 
andfrstanding of the society in which they iive^ the nature and impact of science 
and technology form an integral part of that education, But courses in the sciences 
and in engineering are ordinarily concerned with the activities and methods 



We will often use the word **technology" in the broad lenie^ inciuding baiic and ippHed icience and 
f nglneering, except where the contexi (e.g. "icience and technoiogy**) indicates a more restricted uiage. 
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proper to those L?nterprises rather than with their manifold relations to society and 
to the individual. The social sciences and humanities are interested in relations 
between society and the individual as well as in changing cultural patterns. Yet 
courses in the humanities and social sciences do not adequately consider the role 
that science and technology have played in the development of modem society, AU 
disciplines recognize the dominant place of science and technology in today's 
society, but the history of the growing importance of science and technology finds 
too little space in undergraduate courses. 

How have the values and conceptions of a civilization or an era shaped its 
science? How have changes in scientific understanding and in technology affected 
the way societies and individuals see themselves? How do scientific professions 
shape the convictions of their members about what work it is proper to undertake? 

Historians of science are best able to deal with these issues because of both 
their historical and scientific-technical training. In their courees they can show that 
science is a mode of human interaction governed by individual and social values 
and conceptions of reality. This notion of science contrasts with the one that sees it 
as the product of a succession of geniuses uninfluenced by their surroundings as 
well as the notion that makes it an automatic process generated by mechanical 
adherence to a ^^scientific method/^ They can explain the effects of science on 
society. Some of these effects are the worlds views, which are derived from the 
metaphysical components of theories, that color the attitudes not only of 
philosophers but also of every thinking person. 

Historians of science can help students to understand the role of aesthetic 
judgment in science and engineering. Understanding what technical people mean 
by beauty demonstrates an important link of technology to other kinds of human 
activity. Students should be critical of the myth of autonomous technology, the 
idea that technological change has a dynamism of its own, and of the myth of 
scientific determinism, the idea that science comes to have an increaiingly 
dominant influence on human life by processes so objective and automatic that 
they need not be explained in terms of decisions, values, and socioeconomic 

interests. , 

The first history of science doctorate in the United States was awarded m 1942, 
and as in any case of exponential growth, the number did not become statistically 
important for some time afterward (see Appendix I, Table I). Figures available from 
1968 on for higher degrees in the history of science in the United States and 
Canada, given in Appendix I, Table II, may be compared with the membership oi 
the History of Science Society (1100 in 1971 for the world, and 1300 in 1974).^ 

The Society is open to anyone who wishes to join. Tables III and IV in 
Appendix I show that within the Society similar categories of affiliation apply very 
differently depending upon whether they are defined by individual specification of 
professional interest or by membership in acadenriic departments of various kinds. 
The figures in the hvo tables were compiled about a year apart, a fact that cannot 
account for more than a small part of the differences between them. The recent 
growth of the history of science as an academic profession is clearly shown by th- 

iThe vdue ofthiscompiriion is limited because the membirship of the History of Science Sodity is 
worldwide. Figures for U. S. and Canadian members would not real y be more mformative ejn^e t^y 
ore ba^ed on residence. For a great miny meinbers the degree and place of award is not notf^d m the 

W^^r possible^ve provide figures below for the United States only^ Although there are 
very clo^e ties betv^een United States and Canadian professions, not enough ^iHnQwn about 
institutional and individual patterns to assume that they are commensurable. For what the datum is 
worth, about 05 percent of the Society^s membership lives m the United States or Canada. 
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relatively small proportion of the Society's membership who belong to history of 
science departnients or who identify themselves as historians of science, 

Even this apparently simple categorization of faculty membei^ is likely to 
bfe confusing. Many graduate programs in the histoiy of science are 
administered by history departments. Many departments that include "history of 
science" in their titles specify histoiy of medicine, philosophy of science, sociolo^ 
of swlence, or history of technology as well. Subjects listed in department names are 
shown in Appendix I, Table V; they include only United States programs. Multiple 
specifications are extremely common; the total of fifty listings in Table V 
correspond to only thirty-five programs that award the Ph.D. in history of science 
in the United States. Although "history of science"' often accepts additional 
specifications in department titles, ^'history'* does not. All thirteen (out of the 
thirty-five) are entitled simply "departmt nt of history/' 

We conclude from this profusion of grossly inadequate data that almost any 
generalization one might make about historians of science actually applies to few of 
the people who consider themselves entitled to be so called. We have attempted in 
this report to avoid confusion about which itnse of "historian of science" we 
mean, and we use the term most often to refer to someone who teaches the history 
of science to undergrailuates. 

People professionally engaged in wstarch or teaching in the history of science 
make up a diverse group. Those who teach undergraduates do so in a great variety 
of departments or programs. A minodly — in 1974 only 16 ptrcent of U. S. college 
and university faculty members who belonged to the History of Science 
Society — teach in history of science depfirtments. Of the subset who state that their 
professional interest lies primarily in the rdstOty of science, 43 percent trained 
graduate students in 1972.^ The percentage has diminished since then. Some 
history of science departments or programs provide undergraduate or postgraduate 
training in allied fields such as history of technology/ history of medicine/ 
philosophy of science/ and sociology of science and some individuals teach in more 
than one of these speciuities. A number of people who teach history of science 
belong to university or college history departments. ll\eir contributions typically 
include civilization or general history courses in which relatively little 
consideration is ordinarily given to the role of science and technology in 
intellectual or social change. A larger number belong to science departments. TTiey 
usually teach science courses as well as hiimanities courses meant primarily for 
science students. Some historians of science in all of these situations take part in 
lower-level general science or general education programa. Involvement in the 
humanistic side of premedical programs Is also extremefy common* 

An increasing number of historians of science spend either all or part of their 
time in interdisciplinary and multidiiciplina^ pro-ams. These compose a 
spectrum running from undergraduate majors heavily i^ighted toward history^ 
such as medieval studies and American studies/ to pro-ams that focus on modem 
science and technology, whether ol techiiology studies or science and society. Some 
members of the profession are involved in teachings planning^ and administering 
vocationally oriented programs in sdiools not organi^ied along disciplinary lines. 
Some have experience in adult education, some in the training of high school 
teachers, and some in public television educational projects of various kindi. 

Despite this diveraity/ which has been encouraged both by the increase of 

The first figure is from Table IV, and the second from the Carlberg Snow Report (Table III), On the 
nature of the information^ see the Note appended to Tabit IV, 
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general concern about technology and by the contraction of traditional job markets 
for historians of science, we are convinced that the profession has hardly begun to 
fill the need in American education for historical perspective on science and 
technolf gy. 

A major trend in the recent reshaping of undergraduate education has been 
tht -attempt to evolve a twentieth-centuty version of liberal studies in which the 
humanities, social sciences, science, and technology are integrated. Although 
opposed by some humanists as an attack on the spirit of liberal education, this 
movement is seen by its proponents as an attempt to define a contemporary liberal 
education. Eveiy voter must take personal responsibility at the ballot box for 
judging the opposed claims of technical experts testifying on the same issue and 
must be able to unwind the rhetoric of scientism as well as of antiscience. 
Scientists and others who work in science-based professions also need an informed 
public opinion to protect them from demagogueiy. This threat comes both from 
those who manipulate attitudes toward technology and from irresponsible 
scientific spokesmen who call for a technological solution C'the technological fix") 
when the problem is primarily one of social or political priofities. 

No single discipline can take the entire responsibility for addressing these 
concerns. Tools and insights widely dispersed through the traditional humanities 
and social sciences are caUed for Each university and colk*ge must find a 
pedagogical solution that fits its circumstances and students. 

At the same time, it is hardly surprising that historians of science are at the 
forefront of this effort to define a contemporaiy liberal education at one institution 
after another. No matter how narrowly construed, the history of science combines 
the tools and concepts of science, technology, the humanities, and the social 
sciences, necessarily crossing disciplinaiy and cumcular boundaries. Among 
academic disciplines it provides one of the most natural springboards to 
cross-disciplinary studies. What is the most fruitful response of the profession to 
large-scale changes in American higher education? 

On this issue there is no unanimity within the profession. Many historians of 
science think that reforming the humanities is not an appropriate initiative for a 
single profession; one's own time and one- s students^ time is best spent on what 
can be done most rigorously. We have no argument whatever with scholars who 
feel that the only bastion that can protect them from a destructive lowering of 
standards is a separate history of science departinent. Such judgments about the 
conditions for the success of one's work, based as they usually are on experience or 
observation, cannot be disregarded. But responsibilities of other kinds are 
increasingly being taken on by historians of science whose style bridges several 
disciplines. What intellectual risks are justified and what challenges engage one's 
sense of responsibility remain matters that each individual and, to a limited extent, 
each department must decide. 

Certainly the History of Science Society should encourage reflection on and 
discussion (departmental and public) of the consequences of various 
self^definitions. It is important that members of the profession, as well as those 
who hope to enter it, are aware of the spectrum of options for enpging broad 
issues. How historians of science conceive their work and encourage their shidents 
to conceive theirs has a great deal to do with how large a part the profeision plays 
in intellectual life and with how many vacancies there will be in the future. The 
relation of the number of potential openings for historians of science to the various 
ways in which the discipline is conceived can be investigated only with tools and 



resources much more powerful than this committee has available. All we can do is 
point out that many more historians of science can survive in today's academic 
world if they are willing to invest the greater part of their professional identities, 
not in exclusive courses designed to train students as future historians of science^ 
but rather in teaching courses conceived more broadly. 

How can graduate training prepare teachers of undergraduates to nieet the 
twin challenges of diversity and rapid change? How can the historian of science 
contribute to the education of students who know practically nothing about 
science, students who know history only as chronology rather than as a way of 
thinking critically about experience of change, or students whose early education 
was so defective that their most urgent need is to learn to think and wite 
coherently? What help and encouragement should the profession e^ctend to people 
trained in other fields who now teach the histoiy of science? These are a few of the 
pedagogically centered problems that must be dealt with by a profession that until 
lately has concentrated most of its attention on ^aduate training and research. But 
teaching is more than a matter of a teacher's state of mind. What can the profession 
do to encourage teachers to share experiences and to help make generally available 
primary and secondaty sources and other teaching materials suitable for 
undergraduate audiences? We have identified these questions as important for the 
jFuture of the profession and determined that among its members are many who 
have worked hard and with some success toward finding answers to each of them. 
We believe that their reflections and ours may have some general utility within the 
academic world, and that this portrait of a profession's past, present, and potential 
responses to change may have some general interest. 



12 



Chapter 2 



Background 

As a dkipHn i, thihktoiy of scimce has concertied 
itself with the Biinijicarice of scientific mearch fr^m the 
scimti$t$' pmpective; a subject, IhehiBloryof^de^ce 
seeks to undmtQnd the import of sclmHfic methods 
idem to the pwbl/c atlatie^ repmsrttedby the 
undergraduate Btuimt body. 



THE HISTORY OF SCIEMCE began v^ith ^ristotWs attempt to evaluate the 
coatribtiti^ns cf earlier rutural philosophers as precursors of maderJi 
sdefice - tlnat is, of his own theories. VSTith tie ^wth of iJrge or|anized scientific 
professions it\ the lite niiteteenih ^ntu^, history was used te tract lOots it\ tW 
past and to depict the^e professions as obvious outcomes of millennial striving 
toward truth. As the catalogue descsiplltfn olth^ fl^t American university survey 
course in tHe Mioty of science put it (1605): ^Ttie aim of the course i^itt be to *nake 
those v%rho follow it acquainted witl^ith^ souJtes of the broad stream of acientific 
knowledge as it e^ciits today/' Thus prospective scientists and engimert w«re 
taught that thrif profesilonSvverepartciftheongoiiig flow of change in hojnar^ 
culture, transfortncd as societies are trarnsformecl, bvk that the dominant cri-tericn of 
inteiest wa^s ttte pTesent state p< science^ 

Sci^ne^is thesutjectofa career in histcrlcal studies caught the imaginations 
of a few people vsr ho ciade of it an academic discipline and then a profession, In 
191 tvtfo years after the founding of \hm joLtwal Mb by George Sarton, an article 
assesslfig the tiistc^ of science as ^ iutpjeet ^as puWiahtd.^ The author reported on 
the cpixiiofiso'feniinent people on the walueof the history of science, gave 
statistics or tKt ntiinber of counes cffe*ed^nd noted a trend toward gei^eral 
histcry of ^cieree couwes as opposed t^ history of individual sciences. 

Gecrge Sartor w^^i li\itTurnent#J in organi»ng the History of Sdince Society in 
1924 arid b^re great respon^ibiHty tot tHe first ^eriean doctorate awarded in the 
histcty^ of science in 1942, He saw tie hJitory of sclenci as "the leading thread in 
the history of civiliEa^ion, the due to syTithesis e 

leween science and philosophy, a»d tlie veritable teyitane to education/' VNTlth 
^m^BW^mm, that fir^tgenerataon of specialists laid a fourdation of rigoroiis 
leseardi/dffl'rted standards of jrotesianal excrfence^ and built narionalamd 
int^matiomil organi^tlons ^ 

Between the p!e%var youth of tti histor^f of science and today's itock- taking, 

'NdericfcE. Iras^h, "The ftachingof thehialQ^ of sgifnce- Its present status In our mi^miiln, 
collrtis, and technical ichools/'Stf If n^^42:7^W (lil^). 



there intervemd a period in which proftssional idintity was greatly shaipemd and 
a presence established at most leading univereitifs. "ntJi lecond generation wis 
aware that earlier attempts to use the history of science to span the gap between 
the sciences and the humanities had been unsuccessfiU. In research and in training 
graduate students^ they narrowed their concerns to %vhat the methods already 
available allowed them to do with rigor. The development of scientific thought was 
traced and related to the general historical movement of ideas. Their most 
constructive contributiDn consisted, as a leader of the postwar genei^tion put it^ in 
'^advancing our chosen subject^ not in becoming the bridge between the subjects of 
others." What the postwar generation contributed was coherent and finite 
problems and techniques, in place of the more univemal^ synthesizing^ and 
positivistic convictions of the founding generation. In doing so^ they internalized 
to a greater degree than before the internalist-e^cternalist dichotoiny ^ the division 
between those interested primarily in scientific ideas and those interested in the 
connections of these ideas to other thought and activity. Ironically that dichotomy 
is now increasingly being rejected by intellectual leadei^ in the field. It is still 
useful, of course/ as a tool of analysis^ but it is confining as a nomrt. 

The professlonaliiation of the history of sdence did not result in ignorance of 
other disciplines. On the contrary^ prospectiye teachem vvere usually given some 
postgraduate training in science and in histcuy and were encou^ged to pursue 
research in other dlidplines as their topics demanded. But it was geneially felt that 
the exigency of the tune was to cooperatively construct an edifice of sound 
learning, and that this was best done if one's own writing vim primarily directed 
toward one's colleagues. Ai the residts of research accumulated^ members of the 
profession became aware that no comprehensive intellectual history could ignore 
science and no mature consideration of social charige could ne^ect the force of 
techiiDlogy. But this has remained a conviction upon which few except historians 
of scientre and technology are prepared to act. The same professionalizing impulse 
that succeeded in giving the history of science a voice in the faculties of most major 
research'Oriented institutions led those most dedicated to it to give relatively low 
priority to thetnes that could not be adequately studied within disciplinary 
bounds. 

The establishment and expansion of the hiitoiy of science was part of the 
growth and fundamental transformation of American education. Expansion of 
funding on a scale previously unthinkable brought the multi-unive^lty, the 
lightning metamorphosis of state teacheiti colleges into state colleges, arid the 
enlargement of state univeriitiei. Science changed^ its rdations with technology 
changed, and the relations of both to iociety changed, Children reaching college 
age in the last five years have been much less inclined than their eldei^ to comfort 
themselves by pretending that they itiU live in a stable^ orderly, and humane 
world, The majority of undergraduates probably accept the Idea (with which they 
are constantly indoctrinated) that the technological fix is the solution to problems 
that involve technology. Mevertheless, they are seldom able to msolve the conflict 
between this assurance and their perception of a big science and technology tightly 
int#^ated into the unresponsive and failure-prone ''system/' This is not a radical 
viewpoint, since the great majority of young people simply make it part of the 
background of their lives* It certainly colors their response to science and 
technology* 

The long postwar cycle of feverish expansion and unanticipated contraction 
provided the back|TOund for major changes in the histoiy of science. The boom 
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suggested^ hovvtver briefly, the prOipert of unlimited growth. Thm dijertions of 
this growth were along the lines of the ideal that was prevalent when the boom 
began — methodologically rigorous resiarch on well-defined questions. But the 
sanie ejcperience that gave rise to ambivalent public attitudes towards science over 
the past ten years prompted a reassegsirifint of re^arch and teaching priorities by 
many historians of science, 

When the history of science is considered as an underpmduate iiibject, all the 
contemporary intellectual and sod.al fofets press to make the subject answer 
immediate concerns. Like their coUeaguti in other speciallEed areas of history, 
historians of science have been thinking of their subject as a means of educating 
students about what the pti^uit of scientific uitderstanding has meant in times and 
places other than our own. As a discipliiie; the history of idence has conceited 
itself with the significance of scientific research from the scientists' perspective; as 
m subject, the history of sciinre seeks to understand the Import of sciintific 
methcds and ideas to the public at large, represented by the undei^dutte student 
body. 

To sum up, the establishment of the history of science as an academic 
discipline at many universities in the late 1950'i and early 1%0's required a sharply 
defined prof esiional identity. Professional recognition rf the history of sclenre Is 
now no longer at issue. Unlike a quarter-century ago, historians of science now 
have both the professional self-confidf nee and the foundation of accomplished 
scholarship to begin developing the histoty of science as an undergraduate subject. 
Involvement across disciplinary lines is no longer so threatening to one's 
disciplinary standing as it once was. 

The training of graduate students and undergraduate majors ii stiU considered 
by many new Ph.D/s to be the best of all possible cartel^. This attitude is a natural 
byproduct of profeisional soclali^tion. Such carter have never been available to 
the majority of young teachers, and there is eve^ reason to espert that they wiU 
become much less available in the future. Necessity has increasingly encouraged 
members of the profession to make useful contributions of a kind that^ a decade 
ago, most graduate students would not have been aware of. 
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Chapter 3 



Prospects 

Historians of science are teaching undergraduates in a 
wider variety of institutions than they tueri a decade 
ago. The problem of finding some common focus tv ^'elate 
teaching and research, never a triuial problem, has become a 
stumbling block for many. 

RECENT CHANGES in higher education affeet the carem of historiani of 
science and the future of the depaiftments and programs in which they teach. 
These are (1) the economic difficulties, in absolutf teims, of educational and 
research institutions; (2) a change In the eentt r of pavity of higher education that 
has reduced the power of research-oriented, departmentidly organized univemities, 
though it has not much reduced their status; (3) €han|ing attitudes toward 
education on the part of the general public; and (4) ehangln| patterns of research 
funding that give much greater emphasis to contennporary issues and pay little 
attention to the claims for support of basic research. 

Many suggest that these changes mean the doom of icholai^hip^ while others 
suggest that^ since they will quickly pass^ the only thing to ftar is pessimism. 
Though the Cominittee is not able to gauge the depth or duration of these changes, 
we discourage historians of science bom ignoring them. It is quite h^e, as some 
members of the Society feel, that the situation could quicWy become much bettf r. 
Since those who have seriously studied recent trends have attempted to achieve 
balance and to point out uncertainties, it is clear that the plcttue cotdd just as easily 
become much worse than current predictions mate it. The ways in which mxpoiim 
in such thingi slice the pie of the present and extrapolate thtir paphs into the 
future are baied on too many simpUfying assuinptions to make their flgures worth 
quotin|= But the trends they have desmbed provide food for thoughts 

Whether one is an optimist or a pessimist, it cannot be denied that edueational 
expectations have been lowered. TT\is has made the titiditional unive^lties 
somewhat less appealing to students and their fainiliei for whom social mobility Is 
not a Strang motivation, TTie sense of an attenuating |ob market has encouiiged a 
wholesale migration of college students into fields that appear to be ^latively 
secure. For achievement-oriented sHidents this has meant an abnormal 
IS concentration In premedlcal and prelaw majo^, Since many history of science 
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programi hive subsisted for yean on large numbers of premedical students, this 
change is not necessarily diiadvantageous. But the formatioii of new career 
patterns in the next several yeao by studtnts v^ho have been relecttd by the 
medical schools may have conipletely unforeseen consequences for premedical 
programs. The movements of students out of physics into biolog/ and out of the 
humanities into the social sciences also have implications for underpaduate 
interest in various kinds of history of science coii^s. 

In this period of rapid transition, the budgetary constraints of the univt^itits 
are making it more and more difHcult for history of science departaents to keep a 
reaionable number of untenured members. A peatly imrcased con^m with 
enrollments and contact hours has put a piamium on easy ways of attracting 
students. Although there is no reason to doubt in principli tiwt historians of 
science are better prepared than others to teach the large courses In the occult and 
the history of pseudoscience that have sprung up at many iinive^ltiei^ we note in 
some cases a lack of enthusiasnn and self-confidence on the parts of those assipted 
to teach them. 

We have already pointed out (Table IV) that more faculty members of the 
History of Science feciety belong to science and medicine dtpartments than to any 
other kind, that history and humanities departments are ne^t most frequent, and 
that history of science and medicine come third. This order is anything but stable, 
and patterns of hiring new Ph,D/i (and especially of 4enuie-line appointments) are 
bound to change It coniiderably. The expansion of histoiTr departments, which has 
made room for many historians of science in recent yem, has ilowed so greatly 
that the competitive odds against people considered marginal have become 
immensely greater. History of science is contrarting in many institutions and 
expanding in very few. A considerable redistribution of resowces and enrollments 
is thus underway between various fields of science. Even wm this not the case, 
the membership of the Histov of Science Society reflects the ^ater tendency of 
science departments three and more decades ago to hire historians of scierice* V^ib 
is demonstrated by the high proportion of emeritus members of science 
departments in the Hisfrsry of Science Sc^ety and the Bmdl number of emeritus 
professors of history departments. Interdisciplinaty propams are the area of 
greatest growth, but this growth began so recently that faculty membei^ who 
devote a major part of thiir effort to such programs made up an insigniflcant part 
of the Society's membei^hip in 1974. 

Complex changes in the pattern of research funding ai^ the results of changing 
values as well as changing finances. The idea of basic research as the cornucopia 
from which all the fruits of technology splU out Is no longer listened to by the 
public with the same attention as it was a generation ago. and indeed it is believed 
by far fewer scientists and engineer* The history of science is bound to be affected 
directly by a tenden^ weU under way for agencies and foundations to specify 
areas or problems for hinding rather than react to applications as they come in. 
Ethical and human value aspeets of science and tedmology and cuwent problems 
concerning science and society are areas already nwrked out by foundattons for the 
support of history of science researeh. metht^ research on early science wiU be 
penaUzed in the long run reraaiim to be seen. It is significant that the History of 
Science ^ciety is now confenring wth hmding agendei in order to see that the 
profession has a voice in the deflnition of new patterns. S^n as a whole, these 
recent developments make the individual historian of science much less an 
16 entrepreneur in a fi^ market than used to be the case. 
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It might be argued that community and junior coUegtSi vocationally oriented 
universities, and similar institutions not primarily oriented toward professional 
education, have been a major coniponent of American higher education for a long 
time. TTiough their voices have not until ricanfly been compelling enough to be 
heard by most professional societies, we expRct them to be heard with ino^asing 
attention in the future. They continue to grow at a time when other sector of 
higher education are shrinking or fighting hard to hold steady, Mote state 
university students are transfers from junior colleges. Mort historians of science 
now teach in community and junior colleges and are able to teU othen about their 
successts and problems. It is becoming more widely known that they are not mere 
bad copies of more prestigious institutioni. In view of their emphasis on baiic 
skills/ for instance, there is no rationale for their organization according to the 
traditional disciplines and little justification for them to pursue the prestige that 
distinction in research yields elsewhert in academia. 

The point to which these wearisome refleMons have led us is simple: it is 
worth considering the possibility that a broad base of capability and activity offers 
more likelihood of individual or departmental survival than a narrow one. 

Ef f t€ts of These Changes Upon Under^aduati Education 
in the History of Science 

A great many of the dislocations experienced by historians of science over the 
last five yea^ have been felt throughout academia. Changes in individual career 
prospects parallel a naiTOwing of propam prospects and of research opportunities* 
in departments that teach both graduate and underpaduatt students, there has 
been pressufe to give the latter greater prioiity. Most ^duate programs in the 
histoty of science have shrunk slightly over the last five ye^, and more of the 
fecent Ph.D/s are in jobs that do not lead to consideration for tenure.* 

Historians of sdence are teaching undar^iduates in a wider variety of 
institutions than they were a decade ago. The problem of flnding some common 
focus to relate teaching and research, never a trivial proWein, has become a 
stumbling block for many. For those outside academic proems, the interests and 
motivations of students differ sufflciently torn expectations either to rouse 
resentment or to pose a worthwhile chaUengt. AnoAer common difficulty is 
learning to get along wth colleagues who have neither the habits nor attitudes of 
research scholars. There is no automatic answer to the dUemma of the historian of 
science who has by peat effort made a place for himself and his discipline in a 
history or humanities department only to And that he or she is expected to serve 
as a utility historian rather than as a representative of his profession. 

Relations With Other Disciplines 

Historians of sdence a^ee that the history of science is interdisciplinary in 
character, but there has been very little discusiion of what it means for a discipline 



^Theie itaiemenfs art bated partly on dtscuision it the Confmnet on Uitdaf^aduatt Education in tht 
History of Science^ Ames, Iowa, 19^20 May 1975, and partly on the documtntatidn in Richard H. 
Schallcnbergy "Second Annual History/ Philosophy of Scitnee Employmint Sun^y^' (unpubilihed, IS 
Pecember 1973), 
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to be interdisciplinary. The histoty of science is considered a discipline not 
because it has departments, journals, and professional societiei, but btcauie it has 
defined its own problems and developed methods to solve them. The methodology 
of the historian of science is fundamentally that of the historian, but the concern 
vdth scientific and technological change generates problems and concepts that are 
partly derived from the way scientists think about their work. This quality of 
sitting between disciplines (often reflected in the academic situations of historians 
of science) leads to frequent overlap with the work of other disciplines and 
subdisciplines that are similarly situated. This overlap may be ignored because of a 
sharply defined sense of what beloiip to one's discipline and what does not, 

It is our impression that most historians of science are intereited in questions 
that cannot be answeied satisfactorily within the confines of their own discipline, 
and that they generally have some acquaintan^ with and facility in another 
transitional field. The most important of these transitional fields are the philosophy 
of science; the sociology of science; the social and cultural anthropology of 
scientific communities; the use of psychuloK^ to study the discovery process; 
economic history; the history of the social sciences; and science policy studies. In 
some departmenti the overlap is institutionalised. Constant intellectual contact 
between faculty and students in a department of the histoty and philosophy of 
science or the history and sociology of science encourages added breadth in certain 
directions (and no doubt less breadth in othei^). On the other hand, not enough 
historians of science are aware that there are two doctoral programs in the history 
of psychology and a Journal of the Histoiy of the Behavwral ScienceB, edited by a 
psychologist who belongs to the Hlsto^ of &ience Society. 

If the fields enumerated above are often coniidered distant relatives. *he 
relation of the history of science to the history of technology is more like that of a 
sibling. As historians of science become more aware of the technological and social 
backgrounds of the developments they study, large issues in the history of 
technQlogy become relevant. Discussion with membere of the History of Science 
Society suggests that courses dealing w^h the history of science and technology 
taught by historians of science alone are now extremely common. On the other 
hand, historians of science and historians of technology do not necesiarily 
approach technological developments in the same way. This is perhaps moit clearly 
seen in the great five-volume A mtory of TechnQlogy (London, 1954), Thw outlook 
of the editors was more or less that of the history of sdentiflc ideas, It might be 
argued that the book is a histoiy of inventions rather than a history of technology, 
if the latter is considered to emphasize the use and consequences of techniques. It 
would be foolish to ai^e that one approach is better than another; our point is 
merely that historians of science whose interest is already developed may still 
benefit from closer association with historians of technolo©r in developing and 
teaching courses. 

Remarks of a similar kind might be made about the history of medicine. 
Historical studies of science and medicine diverged considerably during their 
emergence as academic disciplines; there is considerable overlap of interests, as 
well as of professional identification. Isis publishes articles on the history of 
medicine fairly frequently, physicians and historians of medidne make up a 
sensiWe fraction of the History of &ience Society, and so on. But there has been 
little discussion of differences in methods and in dlsdpUnary points of view. 
Our pu^ose in reviewing these associated fields of study is in part to point 
18 out the multiplicity of connecting links already in place. The further development 
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of those links will no doubt be mainly a matter of individual interest and initiative- 
At the same time, it is possible to construct links on a much larger scale. The 
fomiation of the Society for the Social Study of Science (August 1975) is one 
example. We would like to voice the hope that the History of Science Society will 
construct a more exact picture of disciplinary linkages than it lies within our 
mandate to do. We also echo the ftequently expreised wish that the Society explore 
ways to ease the entry of individual membefs into CTOSS-disciplinary study and 
teaching. One means that deserves discussion is more sessions at the annual 
meeting in which people discuss the same problem from the vantage points of 
different fields. 
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Chapter 4 



Historians of Science in History Departments 

If is up to the historians of science to provide 
connections between ideas, values, and social realities that 
will help historians to address the concerns of our day. 

ASUPEWICIAL PARADOX in the relations between hiitory and the history of 
science bears examination. Most active historians are aware that the histoty of 
science is an important subject, but relatively few can specify its influence on their 
own work. The majority of newly graduated historians of scienw have recently 
been appointed within hlstoiy departments/ revesting the earlier trsnd toward 
appointments in science faculties. Many individuals report it is more difficult to 
establish intellectual relationships within such departments than with scientists 
and engineers. History courses that survey the main developments in American or 
Western thought and civilisation ignore major scientific theories^ which are 
reflected in changes of world view^ and inventions, which have g^at Influence on 
the organization of society. Historians of science in history departments are often 
encouraged to include more adequate coverage of Ihe^ topics in their own 
sections, but rarely do other hiitorians follow their example. 

The success of Thomas S. Kuhn's The Structure of Scientific RevolutionB 
(Chicago, 1962; 2d ed. 1970) has influenced the more theoretical or philosophically 
inchned historian. But whatever influence that book has had on historians lies in 
its usefulness for comparing the historical with the scientific ente^rise. The 
historicization of science has enabled historians to compare history as an 
intellectual pursuit with science and, although the comparisons are often 
e^oneous,^ it has afforded a common meeting ground for historians of science and 
other historians. 

Historians also learned about the nature of the histOTy of science kom Kuhn's 
article ''History of Science/' in the Irttemational Encyclopidia of the Social Sciencis 
(New York, 1968), 14, pp. 74-83. In this essay a distinction is madt between internal 
and external histoty of science in the course of desaibing the kind of work historians 
of science do. The inte^ation of the two points of view li incomplete, and it may be 
that the distinction is an obstacle to bettering relations in history departments. 
Social historians have found useful the study of the institutional setting for 
scientific research. More books which follow the lead taken by Robert K. Merton's 
Science, Technology and Society in Sevmteenth'Century England (New York, 1970, 
originally published 1938), but which press further and explore other social links, 
are needed for the alliance between historians of science and social historians to be 
broadened. Intellectual hiitorians have long been interested in the history of 

lit David S. Hollinger, ^T.S. Kuhn's Thfoiy of ^ienct and Its Implications for History," American 
20 Historical Review (April 1973), 78, pp, 370-393. 
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science m a part of the history of ideas. The concerns of our own day, howevir, 
relate to the impact of new scientific theories and the resulting technology. It is up 
to the historians of science to provide connections behveen ideas^ values, and 
social realities that will help historians of the various specialties to addresi the 
concerns of our day. An example to consider is that of the economic historians who 
understood during the depression years that their subdiscipline had something to 
contribute towards understanding the pniblems of that day. 

The claims of the historian of science upon other hiitorians are not unique. 
The latter have been beset by a variety of new rtstarch methods and tendencies, all 
of which clamor not only for attention but for personal adoption. Quantitative 
history, psychohistory, and oral histoty are ejcamples of ftsearch methodologies 
that are sometimes represented — to their detriment as disciplines. Although it is 
often argued by their most responsible championi as well as by their detractors 
that they are merely ways of generating meaningful historical data, there is no 
question that they have achieved the professional status of speclalliiatlon. Scholai^ 
speak of themselves as quantitative historians or oral historians, and Journals exist 
for monographic publication in thtie fields. 

Unlike these ''new" methodologies, the history of science is a subdiscipline of 
histoi^ similar to economic, social, or political histoty. Although the history of 
science is a relatively new specialization compared to other historical flelds, the 
time is propitious for the history of science to be more Mly integrated into 
undergraduate history courses. The times have raised questions about the social 
role of scientists, the economic costs and economic benefits of scientific research, 
and the importance of scientific Imowledge in making political decisions affecting 
militaiy and economic policy. The historical background to these questions form 
just that common ground on which historians of science can meet with other 
historians in their departments. 

It seems to us that historians can be expected to respond to the value of the 
history of science for illuminating historical questions only to the extent that that 
value is proved. How can it, then, be proved? In this section we will review 
attempts made in a number of institutions to relate the histoty of science to history 
in undergraduate teaching. 



Undergraduate Teaching in Hist^Ay Departments 

The involvement of history departments in the hlstoty of science ranges firom 
none at all to the situation at the University of California at Los Angeles, where up 
to fifteen undergraduate courses in the hlstoiy of science, technology, and 
medicine are offered annually by the history department. In smaU colleges, where 
there is enthusiasm for the history of science, it is likely to be satisfied by a 
self 'trained historian or scientist. TTiis teaching responsibility often leads to 
enhanced depth of interest and a desire for spTCialized training which at the 
moment cannot be easily satisfied. 

Hiitorians of science in history departments, are usually responsible for 
teaching survey courees in American or Western civilisation* In schools whert there is 
sufficient demand, the major obligation may b« teaching a survey of the history of 
science, which often includes considerable attention to the histo^ of technology. 
Demand for such courses exists both In inititutlons with a strong technological 
component and in those that attract large numbers of premedlcal students. Coui^es 



serving this latter clientele have inco^orattd a good deal of the history of 
medicine. Our Investigation suggtsts, however, that rtcently there has been a 
tendency to shift the emphasis from the histo^ of medical ideas to the history and 
contemporary problems of public health, This change reflects a reaction to an 
earlier overemphasis on the role of scientific medicine and the importance of new 
technical discoveries in the reduction of disease and mortality. Critical historians 
are now attempting to construct a picture In whichf although technical innovation 
is not ignored, due attention is given to the responsibility of socieity for priorities 
that make possible the equitable dellveiy of health care. Other historians of science 
in history departments otfer courses in the social histoty of technology^ in science 
and society, or in science and culture when demand pennits it. 

Although it is seldom reflected in publication, there is a ^at deal of intensst 
in religion among middle-class American students. The Unive^ity of Oklahoma, for 
instance, finds that within their broad array of undergraduate coupes in the history 
of science there is considerable demand for Its lecture coui^e on science and 
religion in historical perspective. At Geneva College, a smaU, church-rilated liberal 
arts college with an engineering program, religious aspects of the growth of science 
are a major theme in the histoty of science course, 

Under conditions in which appeals to undergraduate demand are the rule, 
historians of science have shown considerable ingenuity in combining a large 
enrollment with intellectual substance. We have already mentioned the currency of 
courses on pseudo-science and the occult, which often attract more studtnts than 
do surveys of the history of science, but advanced work in these fields is seldom 
offered. The committee is not prepared to assess the quality of courses in this area 
or even to estimate how greatly the quality varies. A number of them are taught by 
specialists in Renaissance and premodem science fields in which the need for 
deep study of pseudo-science is recogniied — and some historians publish 
regularly on the subject. Some historians of science are profesiionally concerned 
with public conceptions of science and make regular use of popular literature in 
their research. To give a single example, courses in ''Science Fiction as Social 
Criticism'' and "The Future as Utopia" along with seminaiB on ^'Buckminster 
Fuller" and "Photography and History" are among a number of offiringa at the 
University of Delaware that teach students to explore the social implications of 
science and technology. The course on science fiction provides students with a 
CTitical framework for thinking about the technological aspects of cumnt social 
issues. 

The longer established courses in the history of science have e^cpanded their 
enrollment by broadening their appeal. A potentially large enrollment exists in the 
liberal arts curriculum. To attract these students, some historians of science deal 
vrfth our scientific-technological culture on the premise that "the history of a thing 
can teU you something about its nature."^ How were past sodetit s, in which 
science and technology were less dominant, different socially, poUticaUy, and 
economicaUy? This historical conteast is a part of general education that historians 
of science are well equipped to provide. 

Despite the attempts of historians of science to introduce technological themes 
into history survey coui^es^ there seems to be no generally applicable formula for 
them to influence sections outside their own. The peatest success^ of course, comes 
when they are in a position to play a considerable role in planning and staffing 
such courses. This expedient is not always available to large numl^rs of junior 

22 ^Hollingtr, 'T,S. Kuhn'i Thtofy of Scitnct/' p. M9. 
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faculty. An alternative that may have wide applicability has been tried with success 
at the University of Kansas, *'SBte]li\e" coxmm, meeting one hour per week, are 
offered as a history of science supplement to students enrolled in a histoiy lecture 
course. Another possibility, prev^ent ixi engineering institutions, is to offer 
lower=level histoty or civilization surveyi planned especially for science or 
engineering students. 

The foregoing review of the activity of historians of science in histoty 
departments suggests a variety of ways In which they have made themselves 
usefuL even indispensable. Some historians of science increase their influence by 
taking the initiative in organizing coUaborative and team teaching in courses smaU 
and informal enough to allow substantial intellectual interaction, Such courses tend 
to be successful when two faculty members art allowed to bring equal strength to 
the classroom, and where the format riquires continuous participation by both. An 
example of such a course is "'Physics, Hlitoty and Society'' taught at Iowa State 
University by a historian of science and a physicist. The two InstructoiB have 
developed a course of study that tries to illuminate the distinctive character of 
history and of science by placing the two subjecti in oppoiltlon. A largely 
unexplored area is the collaboration of a historian of sdence and another specialist 
historian* 

A great deal of the initiative in foundin| the histoty of science as an academic 
discipline was due to scientists, and It is still felt by a large number of graduate 
departments that considerable knowled|e of some science is necessary in order to 
do productive work on its histoty. At the same time, the growth of the history of 
science as a dlicipline and as a profession has benefited greatly from the 
contribution of scholars who had nothing more than curiosity about science and its 
cultural and social implications, A great deal of work on early nattural philosophy 
has been done by classicists with very little scientific knowledge. The major 
reconsideration of seventeenth-cenhuy science now under way is due in large part 
to the efforts of a number of Engliih hiitoriani with very little training in the 
content of science. Individual examples could be multiplied indefinitely. In a 1972 
survey of the History of Science Society (Table ttl), people who identified 
themselves as professional historians were fully a third as numerous as scientists 
and a quarter as numerous as professional hiitorians of science, Some history of 
science graduate programs are hospitable toward students whose background is 
much stronger in history than In scienct. 

Neither the conhibutions that have formed our contemporary understanding 
of the history of science, nor the practices of paduate programs considei^d 
together, nor the active composition o( the History of Science ^clety justifies the 
view that every historian of science must have considerable knowledge of science. 
Such knowledge Is, on the other hand^ needed by people who teach many science 
students, especially in science departments (see chapter 5). There is otAy one rule 
that seems to be very generaUy accepted by historians of science, namely, that 
sound work requlies a finn grasp of the methodolo^ of the histoty of science 
itself, as well as mastery of the scientific and historiod frames of undeiBtandlng 
specifically required by the definition of the research problem. Limitations of 
scientific knowledge are thus not absolutely disabling; they merely limit the depth 
of rigorous investigation of the histoiy of sdentlfic theory and practice. Reasoning 
along those lines has made It possible for i^sponsible individuals and programs to 
expect valuable contributions from a primarily historicil orientation. 

In order to strengthen the influence of the history of science on unde^aduate 



teaching, there is need for a great deal more attention in publications to historical 
analysis of the social aspects of science. We will mention a few topics that, while 
they wte being taught, could use a ^tter underpinning in the form of books and 
articles for a wide, uniophiiticated audience: 

L The relations of science and religion. The continued intfiiest of 
underpaduates suggests that a great deal more could be said on the historical and 
(at least by implication) contemporaty relations of science and religion. There is 
vety little In the way of historical itudies relating the charLging character of belief 
in religion to the changing beliefs of sdentiits on the one hand and laymen on the 
other about nature. This is a conventional topic in itudies of the Enlightenment, 
but little attention has been paid to its role in later periods. Utere are many other 
largely unexplored topics of the same kind; for instance, the influence of powing 
and changing secular professions on ecclesiastical organisation in times and places 
where the two competed for talent. 

2. The ethics of technical professions. This is another topic upon which 
historians of science are engaged in CTosi-diiciplinaiy study. A great deal of 
teaching and reseaKh, especially on contemporMy topics, is going on. There is still 
a lack of general books, useful In undergraduate courses, on social responsibllty 
and ethics as recuffing themes throughout the evolution of science. 

3. The primajy role of populariiej^ in shaping public conceptions of science. 
Historians of science have shown for a number of important cases, notably 
Newtonlanism and Darwinism, how understanding of the philosophic 
consequences of new theories depended rather less on the discoverers than on 
those who used the discoveries to shape world views. Them would be extremely 
widespread interest in a general bwk on populariEation, the public relations of 
science, and other processes that mediate between scientific discovery and public 

image. tu - 

4. The mythology of modem science, medicine, and technoloK^. There is a 
widely expressed need for a historical critique of sdentlHc rhetoric. Historical, 
philosophic, sociological, and political andyses are needed for study of the 
changing relations between what science has been able to do and what its 
spokesmen, recognized and unrecognized, have dainied for it. 

As part of what an anthropologist would caU the social myth upon which the 
p^owth of science has been founded, the university of sdentific rigor has often 
been exaggerated and misrepresented. Fonnerly, it was widely felt that the training 
of scientists imparted a special authority to find disinterested and objective 
solutions to any human problem. Humanists who teach shidents strongly 
motivated toward science or engineering are aware of how dilficult it is to convince 
certain young people that every problem does not have a singje solution to be 
reached by objective methods - and that In life, as in art, ambiguity can be as 
Invaluable as clarity. Although matufe scientists do not seem on the whole to be 
less tolerant than other people, the language of scientlsm, which rejects 
^'subjective" differences of outlook resulting from different sets of yalwi, is often 
used In public discourse by people who would not dream of applying it in their 
private lives. It has also been employed heavily by engineers and physicians for 
analogous uses* A historical study of sclenlism would be invaluable. 

Closer to the mundane work of the historian of icience are the myths that 
technological innovation and the elaboration of sdentiflc Ideas are inevitable, that 
they unfold according to some autonomous inner logic rather than according to 
24 human volition. A disinclination to investigate the sodd and economic roots of 
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technological detemilnism was understandable at a time when econoinics and 
sociology themselves were too determinist to yield subtle answers. This is no^ 
longer the case, and more historiani of science than before also have the 
philosophical tools to study the issues of value involved. Though considerable 
monographic work is undenvay, more writing for a general audience is to be 
desired. 

These are a few of the issues on which historians are waiting to hear fronri 
historians of science, ^eir ^percussions range torn a better understanding of 
scientific professionalization to a dearer and more critical view of the advancing 
objectification of life and thought in modern America. Tliese issues have engaged 
the imaginations of an increasing number of historians of science 

Conclusion 

Our survey of the work of historians of science teaching underp-adrntts in 
histoty departments suggests that they are puUing their weight in a diveisity of 
ways^ specialized and unspeciaUEed. As for its influence on the discipline of 
history, the histo^ of science is just emerging from a long period of internal 
disciplinary development; at the same time a shift to encompass political and social 
issues of special interest to all historians has begun only recently. AJthough work ii 
under way on a broad range of topics of general interest and significance^ nnost of 
the publication so far has been monographic and not easy for nonspedalists to use. 
TTiere is a great need to encourage vmting for historians and for nonspecialiEed 
readers in general, and we have suggested steps the History of Science Society can 
take to encourage such writing. 
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Chapter 5 



Historians of Science in Science Departments 



Programs designed especially for science and 
engineering students must cope with their preconceptions 
about history. These students are often eager to hear and 
argue about the most modern-sounding technical aspects of 
early science, which the historian's own training may have 
underemphasized and downgraded. They may or may not be 
willing to take seriously the kinds of questions that 
historians consider important. 

A RECENT ARTOLE in Science (22 March 1974. 1S3, pp. 11644172) by S. G. 
Brush entitled ^'Should the History of Sdence be Rated X?" discuiies the 
possibility that the history of sden^ may be counte^roductive In the professional 
sociali^tion of scientists. Many teacher of science believe that students cannot 
devote themselves wholeheartedly to their fuhire professions unless they accept 
such traditional myths as scientific determinism and autonomous technology. The 
author points out that deep and altical research of the kind that historians of 
science do is bound to threaten these myths and that those who tmin the young 
might do well to ask themselves whether that is what they want. By questioning 
the appropriateness of humanistic studies of science the author emphasiies 
their importance. His demonstration rests on the irony of people whose caUing 
above aU others esteems verifiable truth, considering the benefits of encouraging 
ignorance. . 

Many of those who now consider themselves professional historians of saence 
(regardless of what field they were brained in) identify more doeely with 
inteUectual or social historians than they do with scientists. Hiey are more 
interested in the relations of, say/ seventeenth-century science to 
seventeenth-century philosophy, religion, and sodal institutions than in its 
relation to twentieth-centuty science. Otheis spedalize in unravelling the origins 
and technical aspects of such long-^rejected models as Ptolemaic asttonomy, 
phlogiston chemisfry, and Newton's notion of space and time, eadi of them valued 
as an attempt at understanding. 

Despite the affinity with history, most historians of sdenct who teach 
undermduate courses in their field find that most of thtir students are not majors 



in the history of science* or any other branch of history (there are several prominent 
exceptions, such as Princeton). Many of the students come from science and 
engineering departments, impelled either by the desire for a broader view of their 
future professions or by the need to satisfy a history or humanities requirement. 

A common characteristic of courses designed primarily for science and 
engineering students is the increased tr3chnical depth that is both possible and 
advisable. Students are most easily tempted to cross the bridge betwee"* the 
precision and clear definitions of science at one end and the always incomplete 
data and imprecise solutions of histoty on the other when the bridge is soundly 
linked at both ends. 

For that reason most historians of science affiliated with science and 
engineering programs are able to discuss at least one area of science on a fairly 
advanced leveL If one wants to provide students with the experience of redoing a 
famous discovery (see p, 44), at least to the extent that the original steps can be 
reconstructed from documents by a person who understands what is involved, 
deep understanding of theoretical structure and experimental methods is necessaiy. 
Teachers should be sufficiently familiar with standard reference works in order to 
quickly provide comprehensible answers to technical questions. This is more than 
a matter of maintaining the intellectual respect of students; the teacher must also 
encourage reference habits that will increase the awareness of students outside 
their specialities. 



Living in a Science Department 

Some scientists consider a historical view of their profession as a useless form 
of amusement, a distraction from more serious matters, or even a subversion of the 
single-mindedness they are convinced their students need, while others find 
historical investigation defensible. Many scientists are dissatisfied with the 
"parade of heroes" conception of the growth of science conveyed in the textbooks 
they use and are curious about (while often uncomfortable with) the much more 
complicated view of change that historians work with. Some are sophisticated 
students of history and eloquent spokesmen for it. 

An issue that tends to loom large in scientists' evaluation of historians of 
science is scientific competence. It is rather common for members of the profession 
in science departments to teach some science courses, but it is by no means 
universal The science faculty, who often influence not only enrollment but 
appointment and promotion, tend to be skeptical aoout people who have little 
technical knowledge of the subject whose history they teach. If, in addition, the 
historian of science has been infected by the belief that the only truly worthwhile 
kind of teaching is the training of recmils to one's own discipline, that "service 
courses" are disagreeable tasks to be handed on as soon as seniority aUows, the 
result is often disaster. 

Perceptive historians of science have proved their worth as colleagues in every 
field of science, but the opportunities vary somewhat tern field to fleld. In some 
fields it is so difficult to teach depth in historical study without a very considerable 
command of the science that most of the historical work is avocalional. Most of the 
courses in the history of mathematics, psychology, and some of the life sciences are 
taught by specialists in those fields, ^ese traditions discourage scientists from 
taking advantage of the contributions that a weU-ttalned historian of science can 
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maki*. Some historians of scienre have bt m successful at breaching such barriers. 
The aUernative, which has often merely reinforced isoiation, is to treat the 
positivist amateur as a hindTonce whose work should be discouraged or ignored. 

Programs designed especially for science and engineering students must cope 
with their preconceptions about history. These students are often f ager to hear and 
argue about the most modem-sounding technical aspects of early science, which 
the historian's own training may have underemphasized and downp-aded. They 
may or may not be willing to take seriously the kinds of questions that historiani 
consider Important. Generally speaking, historians of science who live in science 
departments are prepared to cope with this difficulty. They are often aided by 
scientists who played an important part in twentieth-century discoveries. Many are 
willing to come into the classroom and give students an idea of the personal 
component of scientific change. 

Science and engineering tend to c^trracl students ¥'hn value problem-solving 
activity in which there is one correct answer. They are generally aware that most of 
the things human beings do are not that simple. Perceptive teaching, which does 
not take historical consciousness for granted or demand it from the very beginning, 
often starts them on the way to a comprehensive understanding of how the precise 
and imprecise, the clear-cut and ambiguous, are interlinked. 

These are only a few of the challenges encountered by those who teach the 
history of science in science departments. As in history departments, the key to 
success has often been engagement and collaboration in common enterprise. If this 
has been onerous for some historians of science with an inflated view of the status 
of their own profession, it has provided for many others the basis for a stimulating 
teaching career in continued touch with the expanding frontiei^ of knowledge. It 
has, in fact, been the policy of some history of science departments to seek joint 
appointments with science departments as often as posiible. Budgetary 
considerations have sometimes played a part in fonning this policy, but the 
desirability of continued teaching and research as dose to sdentific practice as 
passible has also been a common motivation. 

Another special characteristic of the historian's relation to the science 
department should be kept in mind. Besides firequently being a member of it, he 
often studies it. For a member of the pfofession interested in modem science, his 
department may serve as a nerve center firom which connections can be made to 
new discoveries and techniques. His colleagues also provide valuable historic^ 
documents that need to be compiled. Many historians of science have established 
regular procedures for arranging to pre serve the papers, manusaipts, nottbool^, 
and special apparatus of tminent sdentiits and engineers at their institutions. 
Some actively seek out valuable materials in retired files of departmtnts and 
sponsored research offices. Help and guidance are available to those who need it; 
for instance, the Center for History of Physics, American Institute of Physics, freely 
counsels on the archival documents of the sciences and engineering. 

A Rowing number of historians of science have mastered o^ history methods 
and used them to produce documents that are often rendered Irrtplaceable by 
retirement or death. Some involve studtnts in this work, for instance at Berkeley 
and M.LT. Some use has been made of oral histo^ collection projects in teaching, 
althou^ the elabomte background re^arch and preparation requirtd make it 
anything but the quick intemew method that some novices e^^ect it to be. Six 
hours of interviews a term is probably ttte avei^ge output for one-man projecti 
when conducted according to professional standards. 



Teaching Science to Liberal Arts Students Through History of Science 

About the time that the center of gravity of the history of science was 
beginning a slow shift into history and history of science departments, it began to 
be used on a perceptible scale to provide science training for arts students. Among 
others, the Harvard General Education Program provided both a model and 
materials for reaching students who had been so inculcated with an 
antimathematical bias that they were able to deal only with a minimum of 
technicalities and would respond to science only when it was related to its cultural 
background. The strengths and limitations of a qualitative and historical approach 
to the subject matter of science have never been assessed to general satisfaction. 
Many institutions have given up this experiment. For some it never succeeded, 
although this may have had as much to do with the style of general education 
courses as with their intellectual potential. Others have taken the bull by the horns 
and proceeded to require more straightforward science courses (some 
laboratory-oriented) as the need for basic mathematical and scientific literacy has 
become more and more inescapable. Our investigations suggest, however, that 
general education science for non-scientists is alive and strong at institutions as 
diverse as Grand Valley State Colleges and Berkeley, In traditional teaching of this 
kind, there nas been a considerable range of balances between history and science. 
The books and case studies that came out of the Harvard General Education 
Program incorporated a small amount of quantitative science embodied in 
materials that emphasized scientific reasoning. At the other end of the spectrum 
are textbooks that use history to make the usual materials of elementary science 
courses more approachable. There seems to be an increasing tendency to work 
toward a greater integration of the humanities and social sciences in teaching of 
this sort. It is a relatively simple matter to adapt case studies of the roles of science, 
engineering, and society in technological developments, originally compiled for 
other purposes.* 

There is considerable interest in teaching science via the history of science on 
the part of high school, junior coUege, and smaU college instructors. Very little is 
being done at the moment to satisfy this need for teaching materials. To do so 
would not only be a usehil public service; wider awareness of the historical 
dimension of science means more people who wish to continue exploring what 
historians of science teach. 



Resources 

Various scientific societies encourage awareness of the?j professional traditions 
by sponsoring historical activittes and publications. Wt have already mentioned 
the Center for the History of Physics In New York, which, in addition to promoting 
archival work and oral history, prepares exhibits, collects photographi, maintains a 
small but useful collection of books (the Niels Bohr Library), and publishes a free 
newsletter. Annual meetings of the American Association for the Advancement of 
Science, as well as those of a great many scientific societies, include historical 
lectures and panels that serve as a forum for historians of science and sdintists. In 



'Professor Harvey Sapolsky, Department of Political Science, M.LT,, maintaini and distributei an 
up^to^datt bibliogFaphy of such case studies. Rtaders of this Report are encouraged to contribute as well 

make use of it. 
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practically every gcientific profession there is least one journal which frequently 
publishes historical articles, For instance, the American Journal ofPhyhicB and The 
Physics Teacher am useful sources on the pedagogy of the history of physics, The 
"Resource Letters" of the American Journal of Physics are sometimes devoted 
entirely to a historical theme; sometimes they include historical bibliographies. The 
American Institute of Physics publishes both primary and secoadaiy documents in 
forms designed to facilitate their use in teaching. 

AU this indicates that scientists^ through their professional societies^ have 
recognized the value of history and have given it both financial support and 
prestige. It is appropriate that historians of science are contributing to such 
projects as well as benefiting from them. The publications just menHonpa usually 
welcome contributions from historians of science. 



To sum up, though the professic nalization of the history of science has tended 
to move it out of science departments, the institutional and pedagogical links 
remain strong in many universities and colleges. We bflieve that it is important to 
resist the pressures toward departmental isolation and rigidity in modem academia 
and suggest that traditional ties with science be maintained while new bridges are 
constructed to history/ philosophy/ and the social sciences. 
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Chapter 6 



Historians of Science 

in Multidisciplinary Programs 



It is only natural that historians of science have played 
a large part in the formation of many multidisciplinary 
programs. The unity of culture is an essential condition of 
their m ^k. 



Scope 

PROBABLY A MAJORrrY of historians of science, regardless of what sort of 
department they belong to, take part in some interdisciplinary^ teaching. Many 
of them have personally mastered more than one discipline and frequently 
combine them in courses. . , 

As an example of the interdisciplinary character of the history of science itseU, 
the members of the Fishbein Center for the Study of the History of Science and 
Medicine, the graduate program at the University of Chicago, include faculty trom 
the history of science, history. aMthiopology, history of medicine, biological and 
medical sciences, mathematics, geophysical sciences, and sociology. 

It is also fairly common to see cour ies devoted primarily to the history of 
science offered as part of interdisdplinaiy programs. In Chapter I we i^femd tn 
historians of science, particularly in histo^ and history of science departments 
taking part in and helping to plan programs in medieval studies, American studies, 
and so on. Such programs, often reaching large numbers of students, testify to the 
imagination and flexibility of those historians of science who parttcipate. The same 
may be said of "Humanities and Science** double majore at engineering schools, 
which often offer history of science as a humanities concentration. 

An example of a different kind is the ponp of historians of science and 
technology at the University of Minnesota. There is no separate department in the 
history of science and technology, and at present no independent program. 



^Thi? word "interdisdplinafy/^ which Is often used for activity of this kind, is nm entirely satiifactoo^, 
sinct in established usage It impHei cooperation rather than dose collaboration m which individuals must 
31 overstep the estafalished boundaries of their own fields. 
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although It is anticipated that a fomial graduate program will be established in the 
near iviwe. The distinctive and unique feature of the Minnesota group is that each 
faculty n ember has a formal appointment and office in a regular science or 
engineer ng department, and that the prospective prop"am will then serve as an 
umbrella it the gnduate level. This "hub»and-spoke" organizational model thus 
retdins budgetary control over the various positions with the coordinator of the 
program, while at the same time it places individual historians of science and 
technology in direct, daily contact with scientists and engineers. The result has 
been to open up numerous channels for intellectual communication through 
personal interactions, th^ joint sponsorship of coUoquia, joint supei^fision of 
graduate students, exchange lectures in undergraduate courses, and the like. In 
general, the model has bcsn vary warmly received by all concerned^ and its success 
at Minnesota may recomiiiend ity consideration at other iniHtutions. 

Particular attentiun v.iil be given in this chapter to a vatHety of programs in 
which people cross disciplinary barriers in order to address questions too broadly 
conceived to be treated ad'pqujtely vjithin the limits or any single profession. The 
last few years have seen t proliferation of such prop-ams. Although they are often 
referred to collectively under such rubrics as ''technology studies/' there are 
profound differences in the ways they are conceived.^ Most such propams and 
courses attempt to satish^ one of the most urgent needs of our time' a 
comprehensive understanding of science and engineering as they affect, and are 
affected by, society and individuality. 

Some technology studies pi^p'ams are oriented to teach science and 
engineering students about aspects of the world they wiU bt working in. Some are 
so narrowly conceived as to be pi^ctically identical with systems analysis. Others 
aim at an overview of decisions about the ust of science and technology and the 
values that affect those decisions. IHhis approach^ usually referred to as ''science 
and society/' looks at the entire system of society, unlike science policy programs 
meant mainly for students who will become planners or decislon-niakers. The latter 
usually focus on the values and priorities of the poups responsible for decisions. 

Bridging the two cultures more ambitiously are propams that art as concerned 
with the dimension of individual experience as with social priorities. They might 
be described as attempts to evolve a twentieth-centuiy w^ion of liberal studies in 
which the tr:jdlti0nal humanities, social sciences, science, and technology are 
integrated. Sonie programs of this kind are consciously conceived as liberal 
education — as the sort of understanding necessary for intellectual independence 
today, which is after aU what liberal education is supposed to be abotit. Others are 
meant to prepare people for specific careers that can succeed only if social and 
personal factors are taken more seriously than is the nomi in American 
professional life ^ for instance^ careers of medical ser - ice in poor minority 
communities in the United States. 

Modem society, unlike traditional cultures^ cannot provide its members with a 
single vision of enduring social reality with which to define their own identities 
and responsibilities. Today that burden has teen largely shifted to institutions of 
higher education. The majority who enter college are g^ssly undeiprepamd to 
make sense of the inaeasingly complex world in which they find themselves. The 
task is large, the time short, the past apparenUy beside the point unless the 
relevance of human continuity has ho&n skilifully caught by people whose historic 
curiosity does not ignore the present. Prop^ams that strive for gener^ education in 
this sense have nowhere to start but the world of today in aU its t%periential 

^he reader is reminded that we often use the word ''technology" in its widest itnse. In fact technolo©? 
studies programs often indude consideration of theorttical science, as we will show below. 
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amorphousness, technological compleKity, and sodopolitical ambiguity. 

Many such programs wiU probably disappear as quickly as they came into 
being, when it turns out that willingness to incur risk has outdiitanced 
competence, institutional commitment, or the ability to forge links to the rest of the 
educational enterprise. It will not do to dismiss multidisciplinaiy programs as a 
transient fashion, since there is no reason to believe that space would hwe been 
made for them in such a black period for higher education if they were not realistic 
responses to serious and abiding difficulties. Many more will appear and some wiU 
survive. 

What Historians of Scienr^ Have to Offer 
and What Is Demanded of Them 

The notion that side by side in modem civilization live two cultures - one 
whose language is numerical and the other whose Imguage is verbal - has had 
enormous influence on thinking about education. It has endorsed as somehow in 
the nature of things an advancing mutual incomprehension, an acceptance of 
illitera^ with respect to the culture one does not belong to, and a redefinition of 
civilization in which technical instrumentality and human values have less and less 
to do with each other. Far from belonging to the order of nature, that gap is a 
hitman artifact. The programs with which ihis section is concerned are not 
multidisciplinary in the name of more efficient problem-solving (as some 
interdisciplinary programs on energy or transportation are), They are evolving 
because of the need to span that gap, 

it is only natural that histarians of science have played a large part in the 
formation of many muUidlsciplinary programs, ^e unity of cultiire is an essential 
condition of their work. In their undergfaduaie teaching, they have learned to deal 
with science and engineering students who want to undei^tand how their own 
work is connected with the rest of human culture. They have taught humanities 
students how thought, values, and identity are affected by changes in the 
understanding of nature and in the experience of technology. 

Historians of science who have reached maturity during the last decade and 
have experienced its stresses as facts of life can take the academic status of the 
history of science for granted; they define thck research with very general issues in 
mind- Among them one sees a veiy widespread enthusiasm for the challenges of 
collaboration and cross-disciplinary study. 

The necessary emphasis in this chapter is on the need for breadth, for an 
appetite for intellectual risk, and for the ability to serve a bridging function 
between disciplines. One cause of the schism between disciplines is the difference 
in attitude toward values. There is a vddespread feeling among technical people 
that, when the role of values in science and technology is discussed, there can be 
no issue but opinion, and, as everyone knows, one person's opinion is as good as 
another's. What historians of science have to contribute is a critical view of the 
causes of change. The role of scien^ both in changing attitudes and in affecting 
material well-being has to be studied historically if students are to move beyoiid 
opinion to be aware of what they understand and what they do not understand 
about values. 

It is difficult to believe that a historian of science can survive the special 
stresses and risks of multidisciplinary teaching unless he or she has a knowledge of 
some science and a sound command of historical method. Many problems that can 



be defined within the traditiorial limits of the history of science itself can be dealt 
tvith adequately or even brilliantly by people with partial backgrounds, but work 
with colleagues from a variety of disciplines requires both greater ability to hold 
one's own on broadly defined issuij and greater confidence in finding common 
foundations for discourse. 

Examples of Programs 

L Program in Health, Medicine and Society, City College, CUNY^ New York. 
This is an undergraduate major designed to meet the needs of urban minority 
students who will be involved in the administration and distribution of medical 
and general health services. Its courses also serve students with a general interest 
in health, premedicaL and nursing students. Practicum courses and field work 
provide the opportunity to work under supervision in hospitals and community 
health facilities. The program is part of the Center for Biomedical Education, and 
the part-time faculty includes physicians and social scientists as weU as 
representatives of Black studies, Puerto Rican studies, Jewish studies, and Asian 
studies. The chairman is a historian of science by training. 

2. The Technology and Society Program, Babson College. This small school of 
management offers a series of liberal arts courses in Society and Technology and 
several general science courses; the aim is to infonn the future manager of the 
principles of science and technQlogy and to help him or her understand them as a 
cultural phenomenon. The director is a historian of science by training, 

3. Humanistic Perspectives on Technology, Lehigh University, A developing 
program of courses, seminars, and lectures meant for a diverse student body and 
ultimately intended to enter the mainstream of undergraduate education. A special 
feature is workshops for faruUy and students (at a one to two ratio) for planning 
courses and curricula and compiling bibliographies. A mirtor is now offered, and 
an undergraduate major is projected. In addition to academic offerings^ the 
program sponsors community events to disseminate information and illuminate 
technology and human values. Part-time faculty, 

4. Humanities, Science and Technology Unit of the Program on Science, 
Technology and Society, ComeU University, ^is Unit is strongly oriented toward 
research in v/hich humanistic insight and method are applied to resolve pressing 
social problems, especially those due to the growth of science and technology. A 
major interest is problems connected with rational decision-making. Another is 
problems in biomedical and environrnental ethics. There is no integrated teaching 
program, but historians of science assodated part-time vdth the program have 
taught courses growing out of their research on such topics as the history and 
philosophy of biology and science as portrayed in literature. 

5. Education and Experience in Engineering (the E' Program,), Illinois Institute 
of Technology. An experimental four-year program for a limited numter of 
students self-selected from a student body of largely working-class backgrounds. 
Training is through a succession of projects for which student working poups are 
responsible from conception to completion of the final report A humanities or 
social-science faculty member and an engineering faculty member participate in 
each working group. Backup technical training is provided through self-paced 
learning modules and seminars of limited duration. 

34 6, The Collegiate Seminar Program (''Strawbeny Creek CoUege''), University 
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of California, Berkeley. An experimental, Iimited»enrollment program of small 
interdisciplinary seminare for freshmen and sophomores at a large liberal arts 
university. The program provides a self-sufficient lower-division program with its 
own faculty. Although it is intended as m alternative program for students 
primarily oriented towafds the humanities and social sciences, there is 
considerable stress on natural science m it affects human and social questions. The 
seminars focus on relatively new and unexplored problems rather than on 
disciplines, but the teaching of each is shared by instructor from more than one 
field. Last year a visiting historian of science collabofated in teaching a one-year 
seminar on "The Technological Culture/' which dealt with Issues from Renaissance 
magic to social and political implications of cuirent science, 

7. A courie entitled ''Socio-technical Problems of American Society: Energy/' 
Department of Social Sciences, Georgia Institute of Technology, is directed toward 
making undergraduates in science, engineering, and management a^vare of the 
social, political, economic, and human problems involved in "the technological 
fix" The course is collaboratively planned and taught by people from history of 
technology, philosophy of science, economics, political science, nuclear, chemical, 
and systems engineering, decision theory, ar\d architecture. In addition, a full 
range of courses at the undergraduate level in the history and philosophy of both 
science and technology is offered. 

8. Technology Studies Prop^am, M.LX A multldisciplinary humanities 
program of research and undergraduate teaching of science and engineering, also 
planning a post-doctoral component. It now offers a first approximation to a 
coherent series of courses for technology undergraduates and a very few 
humanities concentrators. The pro-am i§ collaborating with the science and 
engineering departments to raise the quantity and quality of humanistic courses 
they offer. Its faculty includes three historians of science, one political scientist, one 
physicist/ economist, one aeronautical engineer, and on^ nuclear engineer. Other 
multidisciplinary programs at M j,T. in which historians of science have taken rart 
in the last academic year include Concourse, a highly structured and topicaUy 
organized program that teaches the entij« freshman-year cuniculum to fifty 
students without reference to the conventional departments of knowledge (except 
for separate sessions on certain skills), and the E^erimental Studies Group, a 
barely structured program in which a small part-time staff arranges individual 
cun'icula with fifty freshmen. 

9. Cultural and Technological Studies, Unive^ity of Wisconsin Milwaukee. 
A developmental undergraduate teaching prcgfam vdth campuS'^wide support and 
enrollment, it offers undefgraduate courses from widely varied disciplines on the 
relationship between technology and values. Senior courses focus on the 
lesponsibilities of professionals as agents of social change. Core faculty in history, 
philosophy, anthropology, political science, and literature teach two thirds of their 
courses in the program. Associate faculty teach one course a year on released time, 
using their escpertise to focus on the interface between technolo^ and culture. 

10. College of Thematic Studies, University of Pennsylvania, A 
long-established collection of three-course programs (e.g. Utopias, Women's 
Histoty, Science and Society) staffed by faculty and graduate students from a 
variety of liberal arts departments and professional schools, with minimal hiring 
and expense. The History and Sociolo^ of ^ience Department plays a regular part 
in these ''modules," and in 1974-1^5 designed the central unifying course in 
Health and Society as well as doing a regular course. 

These examples illustrate the breadth of a movement that is Just gaining 
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momentum - a movement which is developing structures for communication 
between programs as quickly as they themselves evolve. Innovative 
multidisdplinaiy programs are found in institutions whether public of private, 
whether wealthy or living hand-to-mouth/ whether those with many students who 
aim for the professions or those with few. 

Historians of science are inmasingly working in institutions where there can 
be little or no demand for lafge-scale programs in the history of science itself. 
Ability and willingness to engage in interdisciplinary and multidisciplinary 
teaching may be the alternative to a taitrated sense of professionalism* Such 
teaching may mean a chance to apply one's training to urgent and interesting 
issues, a basis for collaboration with outstanding people in a number of fields, and 
wide, weU-infomed support for tenure among faculty and students. 

What then do technology studies have to offer poorly funded institutions or 
those mainly concem^d with vocational education? Every college or university 
must balance risk against the need to educate critical awareness in every student. It 
is not beside the point that outside funding for experimental teaching in urgent 
directions is increasing. There is a general desire on the part of both private and 
public funding agencies to underwrite more experiments at institutions of kinds 
that are seldom heard from. Most of the major public and private foundations with 
interests in technological education are already involved in funding 
multidisciplinary programs of the kinds described above. Institutions that 
recognize the need and want to do sornething about it may find an exceptionally 
qualified historian of science to p\m, seek funding for, and draw together the 
operation of a technology studies pro-am that meets its needs. 



Sources of Inf ormation About Interdisciplinary Programs 

Historians of science involved in planning can count on a great deal of help. 
Ttie mushrooming of technology studies programs has been accompanied by a 
proliferating communications network. Among the organizations that supply 
information are the Program on the Public Conceptions of Science at Harvard 
University and the Ethical and Human Value Implications Program of the National 
Science Foundation, The latter also funds educational projects. The Harvard 
program publishes and distributes without charge to interested persons a quarterly 
newsletter with information about activities and resources pertaining to the ethical 
and human value implications of sciehce and technology (as well as current 
annotated bibliographies and other useful materials). Most programs in the 
technology studies field fteely distribute their own brochures and reports. 

What the Histoiy of Scieitce Profession 

Can Contribute to Multidisciplinary Teaching 

In the light of new patterns of employment that are graduidly becoming 
apparent, it is reasonable to suppoie that in the futu^ more historians of science 
will cross the borders between the traditional disdplinaty humanities and 
technology studies in their teaching. The character of the discipline makti their 
training particularly usefal in such applications. Members of the profession have 
already played a notable part in foiindtng such propams, participating in them, 
and reinforcing the humanistic commitments of scientists and engineers In 
36 collaborations that have led to them. 
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Enhanced ability to play such roles should be a conscious aim of fraduate 
training. In addition to a speciality, programs for training Ph.P's in the history of 
science usually involve general competence in iiolatlng issues and controlling the 
liierature on any topic of interest. This makes it possible in principle for any 
member of the profession to become involved sufficiently in research on cuffent 
issues to teach about them competently. But whether one gets a head start on such 
involvement in graduate school, v^here time is available to lay foundations for 
subsequent work, is left to individual inclination. Few students are actively 
eiicouraged by their teachers to work their way into multidisciplinary topics. It is 
not surprising that after graduation most, feeling unprepared, are reluctant 
participants. But as more membei^ of the profession decide to take part in 
multidisciplinary teaching, and they find themselves ready to write books about 
their least specialized research ^ especially the research that has borne fruit in the 
classroom - it is likely that the history of science wiU gain immense influence on 
the cun^nt intellectual scene. 
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Chapter 7 



Graduate Training for Undergraduate 
Teaching 

Since historians of science are increasingly leeking jobs 
in schools primarily oriented toward undergradunte 
education, and since there is growing emphasis ift that 
direction in the universities^ there are more and more 
practical reasons for instruction on teaching. 

WITH A VERY few exceptions, history of science departments that award the 
Ph.D. also teach undergraduatt courses. TTieir strengths, styles, aUiances^ 
and difficulties are so dive^e that it would be of little use to generalize about their 
undergraduate programs. No sln^e pattern in the underpaduate audiences of 
history of science departffients is appa^nt. Departments draw both science and 
engineering students and history students in vatying proportions. In universities 
where preparation for medical school is steessed, deparhnents tend to find a strDng 
constituency among premedlcaJ students. Owt informants agree that the 
relationships cultivated with other departments play a nearly determinative role 
both in the balance of student interest and in the depatment's involvement in 
multidisdplinary programs and experimental units. There is equal diversity in 
institutional relations with the history of technology and the histoty of medicine. 
One finds departments of the history of science and technolo^ and departments of 
the history of science and medicine^ although deparlirients of the history and 
philosophy of science are much more common. Many hlstoiy of science 
departments without further spedfication in thoir tittes indude faculty members 
whose specialties are medicine or technology. At the tJniveiBity of Wisconsin 
(Madison), histoty of science, history of technolo^, and histoiy of medicine are 
independent programs. 

Although more might be said about under^aduate programs In history of 
science departments^ limitations of space force us to move on to the question of 
preparing scholars to teach unde^aduates. TTie emphases of various departments 
and the specialties of their famlty members have al^ady been conveniently 
reviewed in SchaUenbei^, "A Guide to Graduate Study and Research in the Histoiy 
of Science, Technolo^ and Medicine.'' 

Training Graduate Students to Meet New Opportunities 

Hie peat growth in history of science departments in the 1960's made it 
relatively easy for them to react to the new demands of the time* Tliese damands, 
as we noted In Chapter 2, were largely for people with dear-cut specialties within 
the history of science^ oriented towat^ serving in history of sdence propams. 



it IS vastly more aiincuii to muv.i me niure vanssru am a i^a^ ^^^^^ly m**.*^*^ 
demands of today's academic world. Many facility membera at all levels of seniority 
have chosen to extend their research and teaching interests. Many are taking a 
larger part in undergraduate teaching at those institutions where graduate students 
are (or were formerly) given greatest priority. Some programs have managed to 
keep grow^ing and evolving flexible formats to meet new underp^aduate needs. 
Nevertheless, we have a clear impression that graduate students as well as 
under^aduates want more work on twentieth-centuty science and on the sociaJ 
and political backgrounds of science than is easily available to them. 

In most universities, graduate students who want to can find some 
opportunity to study the history of modem science, but we believe it is 
considerably more difficult than it might be for graduate students to prepare for a 
career of teaching and research in aU of the major dimensions of modem science 
and technology. 

It might be objected that preparation for amative academic work of any kind is 
largely aink or swim. That is a perfectly reasonable ansvkrer, but not a very 
productive one. Furthermore, it pays no attention to certain ironies. For instance, 
several history of science departments, because they are strong in renaissance 
studies and encourage collaboration with anthropologists, prepare their students to 
do very sophisticated teaching in the history of occultism, while their paduates 
who wish to prepare a course on science and society in the United States lack 
adequate help. 

What might be done to provide better training in these recentiy prominerit 
aspects of the histoty of science, at a time when it will not only satisfy the desires 
of graduate students but make them eligible for more Jobs? In particular, what can 
be done by present faculties, under present financial conditions, and without 
seriously weakening work on weU»established subjects? 

More Ph.D. programs might want to consider an oral examination field in 
social, intellectual, and value contexts of modem science and engineering. This 
opportunity (ideally a requirement) would necessitate enlisting the cooperation of 
social scientists as well as scientists and engineiji^ - a move potentially beneficial 
in many ways. A comparatively efficient way of providing students with tools for 
research and teaching would be a required seminar devoted to methods of reseMch 
In the interdisciplinary history of science and technology. Once students are aware 
uf the great number of i^search aids that have recently ^come available, they v^U 
be much bettef prepared in their undergraduate teaching to explode the myth that 
a historian cannot understand the present day as well as he can comprehend the 
Middle Ages. 

Although twentieth-century science is a topic much talked about, there is 
much that can be done in graduate education in established areas of study that can 
improve the students' preparation for undergraduate teaching. The background 
that a graduaie student must have in Greek science, medieval science and 
technology as weU as in the Scientific and Industrial revolutions can be 
considerably enhanced by study of the social, economic, or political histoty of 
those periods. Familiarity with one or more of the historical specialities outside of 
the history of science will enable the paduate to initiate cooperation with other 
historians. A specialist who can demonstrate that there are natural ties with other 
specialities in the histoty department will have an advantage when interviewing 
for a new position, and her or his value to the department will inoease with 
experience. 
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Sin^ historians of scitnct art ino^asin^y seeking jobi in spools primiixily 
oriented toward undtrpaduate eduction, and sin^ thtre Is powlng emphasii in 
that direction in the universities, there are more and more practice leasons for 
insfcruction on teaching. Our survey of the major paduate pro-ams in the history 
of sdtnce (incomptete but not nanow) ir licates that in not a single one does a 
faculty member of the history of science pro^^un repilariy iuptrviie teaching by 
^aduate students. None has a regular prognim either of pedagogical Gaining or 
evaluation by department faculty, We did not hear of a sin^e program that as a 
matter of poUcy urpd its teaching fellows to take advantage of fadlitles established 
at their universities for the improvement of unde^aduate teadiing. Some facidty 
members feel that not much practice aid would be available from the school of 
education at their univei^ity, but few know exactly what their schools of education 
are doing In this line* Nor is systematic use made of center designed for the 
purpose and widely reputed, sudi as the Bureau of Study Counsel at Harvard and 
the Center for the Improvement of Undergraduate Eduoition at Cornell. Graduate 
students we have spoken to express the need for help in teaching, but repoit little 
interest on the part of most departmental faculty. In diswsions with faculty 
members we have encountered with some ftwquen^ the conviction tiiat good 
teachers are bom and not made, with the coroU^ that expUdt attention to 
pedagogy is a waste of time. Certainly there is always an element of penonality in 
teaching, and no short cou^ can possibly produce unifoimly competent and 
poised teacher. But departments who are led by this reasoning to do nothing at all 
wiU, we are convinced, be making ttieir paduates somewhat less employable. 
Pedagogy is commonly a matter of stress for gmduate students, just as for young 
professors, precisely because mudt is demanded but little is taught about it. 

What can be done, then, without major deprtures of a kind that few 
departments are prepared to contemplate? The primajty step would seem to be an 
assumption of responsibility. Graduate departments might consider designating 
one faculty member or a small qonunittee to provide students wth orientation in 
the organization of teaching; effeMve dassioom conduri; shaping dassroom 
situations that encourage participation and cooperation; evaluating the 
backgrounds, capacities, and motivations of students; dealing constructively i/dth 
difficulties such as failure of students to prepare for class, intei^rfonal blocks, 
fruitful discussion, fair padlng, and so on. A seminar of this kind would be of 
benefit even to students who do not have regular teaching responsibilities. ITie 
latter might be offered an opportunity to run one or two sessions of a course. 
Observation of teaching performance can be based on audio^tapes or videotapes as 
well as on visits* The chance to view a videotape of one's oym teaching 
perfonnance (especially if the facial responses of students are included) is one of 
the most potent ways there Is to eviduate one^s ovm teadhing and to minimize bias 
in dismsslon of it. ^ 

Many faculty membeis wiU f^l reluctant to und^ake such a reiponsibiUty. 
Actually it Is far simpler than most people suppose to pool a good deid of 
e^erience. That Is what ^nten for undei^aduate teaching set out to do* Some of 
them (sudi as the two mentioned eariier) freely provide materials and guidance to 
faoilty membei^ at other institutions that do not have such center. 

Our point In this section is merely that there are useful thinp to be done with 
minimal time and money, and that these priorities are worth ^rious consideration 
by pfop^ams that choose to meet new opportunities for growth. 
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Chapter 8 



Curriculum Materials 



One reason for this lack of comprehensive introductory 
books is the organization of graduate faculties according to 
traditional disciplinary lines: the history of physics, biology, 
chemistry, etc. But because the undergraduate curriculum 
does not typically allow such differentiation for many 
students, it may be hoped that authors find the means to 
make their offerings more comprehensive. 



UNDERGRADUATE TEACHERS of tht hiitoty of science and ttchnology 
today fact a simultaneous wealth and poverty of cou^ materials. Hiere are 
many outstanding worki, but there aire also many topi^ and periods for which 
nothing introductory can be found. TOe pu^ose of this section of the Report is to 
acknowltdgt the availability of many fine selertions, to sugpst where there are 
deficiencies, and to rtcommend steps the Society might take to remedy them, 



Texts Suitable for Undergraduate Ins^ctlon 

Before referring to works by Individual authois, mention should be made of 
two recent cooperative efforts, the Dictionary of Scientific Biography and the Uib 
Cumulative Bibliography, which have made the field more accesiible to 
undergraduate ttachers and students alike. Another recent effort of multiple 
autho^hip/ cooperative in a different sense, is the Bobbs^MerriU Histoiy of Sden^ 
Reprint Series edited by Theodore M. Browi and Thomas S. Kuhn* T^e ninety-flve 
articles in this series eiUa^e the instaictor's choice for reading assigimients and 
offer the student convenient access to significant scholaiship. 

A recent series of book reprints is HiBtory, PMloBOphy and Sociolo^ of Science: 
Clmici, StapleB and PrecurBorB, edited by Yehuda EUcant, Robert K. Merton, 
Arnold Thackray, and Harriet Zuckerman, published by the Amo Press, ^o 
cooperative in origin is the pamphlet on the History of Science by Marie Bws HaU. 
It appeared in the series published by the Service Center for Teachers of History 



f itabUshid by tht American Historical Aisociation. Altiwu^ pubUshed in 1958 
and htnct out of datt, it has not ytt b^n supplanted.^ Anothf r and tscceptionally 
viiable source is tht topicaUy indexed blbliop^aphy on ide nee poU^ published by 
the American Association for the Advancement of Science.^ 

Among recent works by individual author an encouia^ng number have ^en 
di^cted to underpaduate readers, TTie Wiley series, edited by Geo^e BasaUa and 
William Coleman, is explicitly "dedicated to bringing the history of sdence to a 
widet audience/' So far it indudes a work on medieval physic by Edward Grant, 
Physical Sciena in thi Middle Ages ^ew York, London, Sydney, Toronto, 1971); one 
on seventeenth-century sdence by Richard Westfi^, The Construction of Modem 
Science, Mechanisms and Mechanics (New York, it ah, 1971); another on 
nineteenth-centuty bioloa? by William Coleman, Biolo^ in the Nineteenth Century, 
Problems of Form, Function and Transformation Q^ew York et al, 1971), and a new 
volume by Garland E, AUen, Life Science in the Twentieth Century 04ew York et al, 
1975). This series is espedaUy sMng in analyzing the intellectual component of the 
histoty of science. In orientation the Wiley series thus Joins the ttuee volumes by 
the Nuffield Unit for the History of Ideas in the early 1960's,* One could now wish 
for simUar attention being devoted to the inititutional development of sdence. 

In addition to cooperative efforts, many sin^e worl^ by piofesslonal 
historians of science could be dted, Ttiere are also numerous works by sdentists 
themselves, such as the perennially popular The Evolution ofPhysicB by Albert 
Einstein and Leopold Infield, (new ed.. New York, I960), and the recent spate of 
books on twentleth-centuty genetic. Moreover, historians have contributed books 
essential for undergmduate teaching: one need ordy mention Sir Herbert 
Butterfield's The Origins of Modem Science to doroment this daim,^ 

Despite the abundance there Is atop poverty. Hie most faring defiden^ from 
the instaTACtor's point of view is the unavailability of many tities* Classics 
published in hard cover such as Erik Nordenskiold's The HiBtory of Biology 
(translated by L. Eyre, New York, 19M) and Charles Singer's A Short History of 
Science (Oxford, 1931), have been out of print for many yeari. The situation for 
books published in paperback is har^y better. Fine titles m dropped every ye» 
Because of this yearly loss, the election available for cou^e use is not cumulative. 
How does one balance the loss of Max Casper's biography of Kepler, recently 
dropped by Collier, against the gain of a new title? 

The ran^ of offerings in print depends la^ly on the profltability of various 
titles to their publishers. It is consequently beyond the control, and probably even 
the influence, of the Society. In the opinion of the Committee, hoiwver, certain 
works, particularly primaiy sources, m of suffident Importance and brevity for the 
Society to take an interest in their constant availability. Recently, for example. 
Gateway Editions ^enty Regnery Company) dropped its Intensive ^1.45) 
edition of William Harvey's On the Movement of the Heart and the Blood in Animak. 
The work is now available only in a considerably more expensive edition* 



<Copiis of ihii pamphitt art sHU avaiUbli, For mots informaUon write Atntrican Historical Assadation, 
400A Stmt S Waihington, D.C. 20^3. 

^Felida 1. West, t d., Ssitna for Bodity: A Bibliography (Sth ed., Washington, O.C.i A.A.A.S., WS). 
Copiti are available for 12.00, inducing postagt , from A. A. A J., 1776 Maisdchusetts Ave.^ Wishington, 
aC. 20036, attention Ms, Rosetta Price. 

ijune Goc^field and Stephtn Toulmin, Thi Fahrie of the Hisvim; Thi Dmlopmint QfAitronomy New 
York, 1961)^ The Arehiti cture of Matter (New York, 1962); and The Discovery of Time iNm Yerfc, 1965>. 
*Htrbert Bytterfiild, The Origim of Modem Beiimi (New Yorkt Macmillan Free Press Paperback, 1?6S). 



The CommittM recommends that the Society attempt to find and establish 
cordial relations with publisheis willing to stock books of the fi^t Importance over 
a long period. More than cordidity would be required^ of comse^ to mate such a 
pns^am workable. If an early warning system wro §^ up to bring in infomiatiori 
about what books were likely to discontinued because of la^ng sales, howtTCr^ 
it might not be inappropriate to convey news of this kind in the Nemletter mid let 
faculty members mate their own aimigemente to avoid disappolntenent* Either an 
affangement of this kind could be carehdly planned to avoid serving as an 
advertising medium^ or it might be desirable to run such notices as smaU and 
inexpensive paid advertisements (in which case room ml^t be made for them in 
Jsii). TTie point is to make it feasible for publishers to ej^iect a continuing martet. 

In cases where demand would be too limited bom the start, die Committee 
recommends that where necessaty the Society itself consider publishing certain 
works, such as translations of short texts, which may be of use to those teaching 
undergraduate courses. Hie scde and style of suA publication could be modest in 
the extreme and dlsMbution nonprofit. For fifteen years the Association of Asian 
Studies has sponsored reprinting on an enormous scale and publlslung of 
specialized material on a smaU scde through a nonprofit whoUy-owied subsidlaiy 
(Chinese Materials Center, Inc.)^ 

A second deficient, made more faring by inconstant supply, is the small 
selection of general books in the field. Htere is, at the moment, no sin^e work 
which is introductoty both in the sense that it presumes no pre^ous tmowledge of 
the subject and in the sense that it portrays the field in entirety. There are a few 
books presently in print which do one or the other* For example, Hiomas S. Kuhn's 
The Copimican Revolution (N^w York, 1959) is intooductory in the first sense. It 
hilly explains in botti words and diagrams, the fundamental points at issue and 
thereby prepares the student for hirther work in the history of planet^ 
astronomy. Although written for school audien^s, Aspr Aaboe's EptBodes in 
the HiBtory of Mathematics Q4bw York, 1963) is another work of this type. A simlto 
introductory work in the histoty of genetics is John A, Moore's Heredity and 
Development (2nd ed., New York, 1^2), intended for biology students. 

An example of introductory works of the second, survey text type now in print 
is Stephen F. Mason- s A History of the ScienceB (New York, 1966). While Mason's 
book is nearly twenty years old, it has not been replaced, no doubt piuily because 
of the inherent diffloilties of accomplishing the task wthin the limits of one 
volume. Despite the difficulties, however. Mason succeeded in prodding a 
coherent narrative describing the major areas of sdentlflc accompUshment from the 
Babylonians to the present. The comprehensive nature of Mason's text conveys to 
the student a sense of the long development of the sciences, a sense whldi is 
impossible to present in a more nanrowly focused \^rk. But i^ lack of diapmms 
and illustrations, as well as the necessarily sketdiy tfeatment of substantial 
problems, prevent the book from being whoUy satisfactory as an inte^ucloty text. 
What is needed perhaps is a balance beh¥een the broad scope of Mason's HiBtory 
and the e^^lanatoiy inteprtty of Kuhn's The Copemican Revotution. Sudi an 
appreach might yield a work consi^rably lon^ ttian either of tfiCMie dted. Greater 
length is not in Itself prohibitive, sin^ many texts to wWdi studento are 
accustomed in other fields run to severd hundbed pagesi 

One reason for this lack of comprehensive introductofy books is the 
organisation of graduate faculties according to ^aditiond diidplinary finest the 
histoiy of physics, biology, chemistry, etc. But because &m unde^aduate 



curriculum does not typically aUow such diffeFentiation for many students, it may 
be hoptd that authors And the means to make Aeir offerinp more ttjmprtheniive. 

In ^nnection with mstasing the influenet of ttie history of wence upon 
general histoty, we have idready urftd that the Sodety encourap and fecofnize 
broki written for a genei^ audience. Considering the futiue of the profession, the 
Committee believes that establishing solidly ba^d inttodurtory coiaies for 
underpaduates is essential. Books of this kind not only pro^dt the student with 
appropriate reading but are helpful to Instructor, espedally those teaching in 
isolation from pwfessional colleagues, in preparing courses. It is for this reason 
that we have urged an annual pri^t for a book suiteble for use in underpaduate 
teaching - although we hope this will not be the b©ok*s only use. 

As a footnote to this recommendation, we remind the reader ttiat the 
Committee has chosen to refer spedflcaUy to the unde^kduate audience whose 
interests it represents. Hils was thought to be a necessiay spedflcation because 
there is a tendenty when specialists vmte books for a wide audience to give free 
rein to narrow concerns. The result is a book accessible to a smaller and more 
mature readership than the author originally intended. Thiu happened, for 
ej^mple, with the series of pamphlets published by ttie Sendee Center for Teachers 
of History. Tliis series was designed eiq^licidy for the use of teadie^ of history In 
secondary schools; in fact, as Its sponsors haw admitted, the s^es Is more 
appropriate to the needs of graduate students, W^rrot canons apply to works 
intended for diHewnt audiences. Originality, accuracy, and seriousness of the 
problem detemlne the worth of a work addrtssed to other ppofesslonals* Qualities 
such as scope/ suffldency of explanation, and comprehensibUity are more 
appropriate measuies of a work Intended for the underpmduate. Therefore, shotdd 
the Sodety choose to establish an award recognizing works useful to 
underpaduates, the Committee recommends that care be taken to insure that only 
the appropriate canons be used in judging those works. 

Audio- Visual Aids 

There are a number of other aids to the study of a\e history of sdence and 
technology. Laboratoiy courses in the history of blolo^ have been organized at 
SUNY at Stony Brook and at Boston University, A historical physics laboratory at 
Barnard College serves both elementary and advanced unde^duates. Since sudi 
courses require spedd materials, they could lead eventudly to ttie design and 
marketing of equipment usefol to the study of the subject - repli^ of astrolabts 
for laboratory courses in the history of astoonomy, f te. WhUt the danpr of 
pmmlckty is always at hand, the history of sden^ naturaUy lends itself to means 
of expression beyond ttie written wwd. 

For the moment, however, the prime materia available for ^sroom use 
besides books and reprints are audio-visual. Hot too the insfeuctional potentia! of 
such media has not been gauged. For e^cample, In the judgment of one 
knowledgable mtic, but a sin^e worthwhile fUm has been made on the history of 
sdence, that on William Harvey coiramssloned by the Royrf CoB^ of Physidms 
some yew ago. If few films approach ttie quality of Uie flist-iaide bpoks in the , 
field, the potential utility of the medium should enmtuage the Sodety to ffficopOie 
those at work in this aiea and, where possible, forward Aeir efforts. But criteria tar 
Judging films for dassroom use would have to be established. Fortmiately, good 
4ft catalop of films pertaining to sdence and its hist^ are published or in ttie 
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process of being published, A large catalog Usttng tduationd sdence films 
suitable for padt levels from elementary schwl throu|^. college has recently 
been published by the American Asiociation for the Advancement of Scien^.^ A 
list of films pertaining es^licitly to the history of science has been compiled by 
Truce Eastwood,^ A short guide to films in the histoiy of science has abeady been 
published in Canada/ A catalog of rental films distributed by the Museum of 
Modem Art (11 West 53rd St., NYC) lists a number of excellent low-cost films, i.g. 
John Grierson's 1933 documentary tndusMal Britain for $25* For the teaching of 
history through film, two publications also provide substantive help^ Tfacfciwf 
History With Film (American Historical Assroatlon, 1974, $1.00), and Film md 
Hmtbry, a quarterly publication ^5,00 per annum) of the Historians Film 
Committee (The History Faculty, Newwk Colle^ of Engineering/ Newark, New 
Je^ey 07102). 

Films can, of course, be used to document as weU as iUusMte. TTiis is 
particularly true for the history of technology, and several historians are dready 
using film successfully for both purposes, V^iOe the use of film as document for 
lesearch leads beyond ftlmi designed for education^ pulses, the es^rience of 
teachers who use film in the dassroom has shown this to be an advantage. No 
'^educational" film, for e^mple, has the power of the yeat and easily available 
documentaries of the 1930's such as The Plough That Broki the Plams in dealing with 
American agricultu^ during the d^ression. Nor are lAmpng public attitudes 
towards science better displayed anywhere thm in science-fiction films, from 
George Melles' Trip to the Moon (1902) to H.G, Wells' Thinffl to Come (1936) and on 
down. Those intrigued by this approadi may be directed to a forthwming paper by 
John Weiss of Cornell University enfitled *T*e Eyes of Prometheus: Fitei as a 
Source for the Study of the Historical Relationship behftreen Technological and 
Social Change/' 

The last fifteen years have seen the production, at least in Britain, of a number 
of important films. For eswmple, the series of boote by Toulmin and Goodfleld was 
accompanied by four films. More recenfly on a lai^r scde Jacob Bronowski's series 
of thirteen films titled The Ascent of Man has been released by Time-Life, though at 
prices for the series $1,000 ^ntd, $7,800 purch^) wWch wUl be prohibitive for 
most schools. Criticism being the handmaiden of publicity, it must be aUowed that 
neither the Toulmin-Goodfield nor the BronowmW series finds its most natural 
audience in the coUege clasiroom. The approach of both is panoramic rather than 
analytical and thus more suitable to television. To say the Bronov^W films are best 
suited for television is not to be ^ndescending: Jacob BronowsW has done more to 
create a mass audience for the histo^ of science than any academic historian. It is 
to say that some films lend themselves to one kind of audience more appropriately 
than to another. 

A series that is moi^ easily compatible with the usual dassroom fomat is 
produced by Britain's C^en University and marketed in the United States by 
Harper-Row. The segments of the ^en UniveKity cumcidum dealing with the 

5Ann Seltz^Petrash and Kathiyn Wolff, AAA.S. Scknci Film Cafahg (New Yorki A.A.A.S. and RH. 
fowker, 1975). The catalog is available for $16.iS fam R-R. Bdwkfir, P.O. to 1807* Ann Arbor/ Michigan 
481W. 

«Bmct Eastwood, Inlroductary Guidt tQ Audio-Vi§ual Matemb for ihi Hiito^ ofScienei and Technology. 
Publieation is in the process of being arran^. Inttrwsted readera should writt to Profesiar Easiw^ 
(Dtpartment of History, Univenlty of Kentucky, Le»ngton, KV.) for ftirther information. 
^Films on the History of Science (Ottawa^ Canadian Film Institutti National Sdtnct Film Librasy, 1972), 
Tht pampWet is available from the Institutt for$,7S, induding posti^. 



hiitoiy of icience and tedinology are relaHvely nanowly focused and weU suited to 
th« American classroom. For examplt, ont hi6-hour film in the mtim is dtvoted to 
an eKplanation of the work of Humphry Davy. This appnsa^ may bt conteasted 
lAdth that of one film listed in the ^twood Guide, whidi covtri the entirt hlstoiy 
of eltctricity in eleven minutes. 

A lets expensive avenue for the development of audiovisual materiali is slides 
^^^md ti^nsparenciei. ^ver^ rather ambitious projects have been completed using 
sUdes, such as the series in the histo^ of te^nolo^ pubUshtd by a Texas froup 
for Research in Lite^ture and Indusby.* Tlie^ projects are listed in the Eas^ood 
Guide. In addition, individuals wittu^ the profession as weU as university 
departments have developed their own slide libraries, and the Committee hopes 
that persons and departments wHl find it possible to exchange their coUertions 
with each other. 



^Research in Littraturt and Indusliy 
5622 Dyer Stretl, Suite lOS 
Dallas, Texas 75206 
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Chapter 9 
Recommendations 



OUR MOST GENERAL recommendation is that incased coniideration be given 
to interdisciplinary and miiltidisdplinary teaching and to closer Unks with 
other disciplines. Our motivation is Ml ixpaniion for its own sate/ but a 
conviction that the history of science has demonsteated Its ability to meet many of 
the urgent needs of modem education, and that those who are willing to labor in 
this direction should have at much encouragement and support as more traditional 
activities have been given. We wish also to draw togeth^ in this section some of 
the specific recommendations that we have justlfled in the body of this Report. All 
of them are aimed, directly or indirectly, at enhan^d involvement of historians of 
science in all the varieties of under^aduate education. 

Some of our recommendations below can be earned out more or less wholly 
within the purview of the History of Science Society, ^me require that the Society 
urge others to consider some action. Hiese are not matters in which coercion would 
be desirable even if it were possible. What we suggest are means to ends that wiU 
be desirable and feasible for some and not for othe^. 

The Committee on Undergraduate Education recommends that the History of 
Science Society undertake to: 

1. encourage consideration by paduate programs of hirther steps to prepare 
future Ph.D.'s to meet the diverse needs of under^aduate education in a broad 
spectrum of institutional situations. 

2. encourage historians of science to work toward a l^tter-infonned public as a 
foundation for an expanded underpaduate response in the future. We suggest 
more involvement in secondary school teacher training, college teacher Gaining, 
adult education, and the continuing education and regaining of scientists and 
engineers. 

3. sponsor and encourage produrtion and distribution of aids to more broadly 
conceived undergraduate education: 

a. sponsor compilation of a selected and annotated bibllopmphy for 
undergraduate reading in Introdurtory courses of ^ kinds* Such a bibliography 
should include not only textbooks but also introductoiy worta written for a 
general audience^ 

b. encourage and recognize by an annual award distinguished %mting meant 
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for a general audience and suitable for use in inbroductory histo^ of sdence 
eoui^s. Another move toward the §ame end would be use of the Society's 
Newslitter and, when appropriate^ tm, to better inform members about trends in 
publication. The Sodety is il%o urged to consider the posilbiUty of an annual 
award, or some suitable fonn of annual recognition^ for the best new 
audio-visual material suitable for use in underp'aduate teaching. 

c. work out means of u^ing pubUshe]^ to keep books useful for 
under^aduate couzies in print and es^lore the possibiliQ^ of undertaking the 
ine^^wsive publication of sowcei and other materids that wotdd not be 
commercially feasible. 

d. appoint a group to o^aniie and operate a profession-wide video-tape 
lecture-discusiion exchange. It is often possible to extend the iubject matter of a 
course when a visiting es^ert in a Held complementaiy to ttie instactoi^s is 
available. We suggest that the drastic entailment of e^enditures for visitoi^ in 
the last two or tluee yeais can be compensated for, at least partly, if videotape is 
carehiUy used. The topics mi^t be any on which there are compamtively lew 
specialists In the profession. One mi^t tape a flffy-minute session with a sm^ 
numb^ of students who are novicts in the field and had been given an average 
reading assignment for orientation. Hie faodty member would respond to the 
questions that the assignment suggested to the students. An tnstiuctor 
some%/htre else, before showing the videotape^ would make the same advance 
reading assignment, so that many of the same questions would be in his ovm 
students' minds. E^^riments have shomi that the topics dismssed in a session 
of this kind tend to be somewhat more general in nature than the reading 
assignment, and that students tend to cany away more than from the usual 
packaged television lecture. 

4. take additional measims to keep membeis of the profession informed on 
matters that affect underpaduate teaching, directly and indirectiy. Hius in addition 
to curriculum and pedagogy, we suggest that attention be paid to such topics as 
linkages with other disciplines and tixm undei^mduate teaching needs of various 
kinds of colleges and universities, lliese ends can be pursued through various 
means: 

a. panels at annu^ meetings of the Histoiy of Science Society. The main 
function of annual meetings has been to serve as a forum for reports on research/ 
so that members of the Society may keep informed of current tttnds. The ScKiety 
has also devoted panels to InterdisdpUna^ topi^ and to undergraduate 
teadung. We do not believe that these themes need take up a much largtr 
portion of annual meetings than in recent yeM, but they should be planned for 
maximal effectiveness. It may be n^essary, for this reason, to work out a set of 
guidelines to be used and disseminated by pro^m chaimen. We have in mind 
three types of panels, each vdth its own requirements* 

i. annual sessions on undei^mduate teadiing. At the 1973 and 1974 annual 
meetings, the Committ^ spOMored sessions on teadting. Evaluating these 
efforts, we find them far from ^tisfactory. We have hmn p^aUy aided in 
rethinking this problem by intensive dis^sions at the Confmnce on 
Unde^aduate Eduction (sponsored by the E9oan Foundation) at Iowa State 
UniveiBi^^ Ames, 19^20 May WF5> At that conference we learned ttiat what 
people hope to gain from meettnp on teadiing is mainly infonnation about 
what other people are doing and what their tiqperience has ^en. Long papm 
and short discussions have not turned out to productive. We therefore 
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propose that future meetings on teaching take the form of a round table in 
which all of the pairtidpants are et\couraged to dtsaibe their own experience 
on a set topic. For example, the topic we have chosen for the 1975 annual 
meeting is ''What Role Does the Hiitory of Tedmology Play in Undtrp^duate 
Teaching of the History of Science?'' Such meetings wtil convey to each 
penon present a great divtreity of experiences^ and a summaty of 
information, generalizationi, and principles likely to bt of wider interest can 
be published in the Newilettef^ 

ii. a meeting at which scholars from different discipUnei present short 
papers on the same research topic, with considerable time for discussion of 
differences in viewpoint and methodology. 

iii. an occasional panel on p€da|o|y. The panelists mi^t indude 
educational evaluators, one or two historians of science with special 
experience in various kinds of pedagogy, graduate students, and 
undergraduates. Instead of prepar8d paperi, sudi a panel mi^t comment on 
a loosely defined topic or simply dlscuis questions horn ttie floor. Again they 
should be used to exchange the fruits of escperience rather than to define set 
positions. 

b. a new committee or task force of the Histoty of Science Society to fbnn a 
more detailed critical picture of linta to other disciplines (history, idences, 
social sciences) than it has been poisible for us to do. Sudi a group might be 
directly charged both with infomUng the Society and witit recommending 
measures to improve interdisciplinary relations. 

c. an improved infonnation base for farther studies of Mnds. Hie Society has 
for some time taken the responsibility for gatiiertng infonnation about its 
membership and has provided (throuf h the considerable voluntary efforts of 
individuals) informative discissions of employment trends. We suggest, by way 
of minor improvement, that the forfn used to soUdt information for the Dmctory 
of Members be revised to ask spedfictUy for desiptation of higher depee and 
department of a faculty member. 

5. We also urge that a new committee be appointed to study historians of sdence 
outside academic life and (among oth^ aspecti) thehf diied: and indirect 
eontributions, now and potentiaUy, to undergraduate education. A considerable 
portion of the Sodety's membership 1§ composed of nonacademici* They indude 
journalists, physldans, rare book dedeiB/ tinateurs, and dvU servants. That much 
we can say, but it would take a conBid^zable effort to construct a balanced picture 
of what they do, what their conMbution to the history of sdence has been, what 
the value of their tmining has been to them, how their needs mi^t better be 
anticipated in early education, and what they rtvi^t be wiUing and i>Me to 
contribute to the public and acadeniic support of undergraduate inattiictlon in the 
history of sdence, A committee conn^sed of non^academlc memtets of the Sodety 
should be able to perform this task vnth distinction. We beUeve that Its possible 
value as a precedent for academic profesilons iimUar to the history of sdence can 
be used to justify outside funding. 

6. We recommend that the Sodety establish a standing committee on 
undei^aduate education. 
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Appendtx I 



TABLE I Digree Subjects of Faculty and Graduate Students Now in Histo^ of Science 

Faculty Craduati StudentB 

Percf ni oi- Percent oh 



Subjicti 


BA or BS 


M A or MS 


PhD 


BA orBS* 


MA 




43 


74) 


(N - 123 


m 


Hiitory of Science, technolegy 
Of mtdicint; philosophy 
of science 


8 


14 


45 


14[fr 


43 


History 


10 


12 


15 


14[16] 


5 


PhilgsDphy 


13 


12 


7 


10[i] 


5 


Mathematict/ physical 
sciences, engineering 


52 


37 


20 


41[41 + ] 


25 


Biology, medicine 


11 


14 


9 


9[7 + ] 


13 


Behivionl/ social sciencti, 
education^ libraiy 


5 


7 


1 


5[12] 


7 


Humanities other than 
history, philosophy 


5 


4 


3 


7[2] 


2 



•Numbers in brackets are percentagei reported in the survey by Frtnch is Gross, Sciinci StudiiB 3(W3), 161-179, based on 
76 respondents. The numbers '*41 + " and "7 + iifnity that the 7 percent of their rtspondents who listed "other sciences" 
should probably supplement the numbt in physical and biological sciences. 



NOTB 

From '*Bducatiott of Historians of ScienCi in the USA" by S. G. BruBh iiurvey for lUHPB, 1973-74) to bi publishtd in Synthim 
(i97§). 



TABLE II 



Degrtes in the History of Science Av^arded by 
History and Philosophy of Science Programs in 
the United States and Canada 







Tifmirtal 








1968 


29 


12 


1969 


29 


6 


1970 


32 


19 


1971 


37 


12 


1972 


36 


24 


1973 


33 


17 


1974 (predicted in 1973) 


^-29 




1975 (predicted in 1973) 


24'25 


5^6 



NOTE 

From Richard H. Schallinberg, '*Sicond Annual Hiitoryl 
philosophy of Scienci Employ mint Surviy*' (unpublishid, IS 
Dicmhir 1 973), pagi$ 1 and 2, 



TABLE III 

Profesiional Identifications of Members of the 
Hiitoty of Science Sodety Who Are Faculty 
Members in U J. and Canadian Colleges and 
Universitiei 

History of iden^ 41% 
Sritnca 32% 
Hiitoiy 10% 
Fields related to hiitory of icience 16% 



NOT! 

T^^se figuru riprmnt 358 pmons, er 59.4 pmmtt of those 
from whom quistionnairei win nstivii^ The quntionnainM 
wen $inl to the entin US and Canadian mimbemhip of the 
Hiitory of Sciena Sociity, or 1240 peopli, and 60$ wen re- 
tumid. From R. Jud§on Carlbtrg and Robirt B. Snm, 'The 1972 
Hiitory of Sciina Surviy/' History oi Sdenoe Sodety 
Newsletter^ Novimbir 1973, page 22, 
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TABLE IV 

Departmental Afflliatipns of Memben of the 
History of Science Society Who Are Facility 
Members in U,S, CoUegei and Universitiei 

Depaftmtnti of the Hiitory of Science or Mf dicine 16% 

Depiftment of Science or Medicint 42% 

Dtpartments of Hiitoiy, Humanities, etc. 32% 

Departmenti of Philosophy and Philosophy of Scien^ 9% 

Departments of Engineering 1% 



NOTE 

Note that these figures an for United $tate$ imtiiutiom of 
higher education only. ''Philosophy" doe$ not include depart- 
mentB of the history and philosophy of science* Compiled from 
the Directoiy of Members, History of Science Society (3rd edi- 
tion, 1974) > TheBi figureB represent a total sample of 430 people, 
about a third of the membership, A large number of entries in the 
Directory do not include information on department, partly 
because the directory form does not specifically request it and 
partly because many people listed did not return the form. Only 
those whose departmental affiliation were either listedf iden- 
tifiable from other information in the listing, or personally 
known to the member of the Committee who did this tabulation, 
are included. This amounts to about 21 5 of the US, membership. 



TABiE V 

Subjects in Department Titles in U.S, CoUtges 
and Univewities Which Offer Ph.D. Tfaining 



in the Histoiy of Science 

History 17 

History of medicine, health sciences, etc. 7 

Hiitory of science 13 

Philosophy 3 

Philosophy of science 5 

Science, etc. 2 

SocioIo|y of science 1 

Other 2 

Number of departments counted 35 



NOTE 

Compiled from Richard H, SchQllenberg, ''A Guide to 
Craduate Study and Research in the History of Science, 
Technology and Medicine," pp, 97-UO in Directory of 
Members. All departments noted offer the Ph,0., but the sur^ 
vey does not note how many of these dggree$ are specifically in 
the history of science. Because of this and other ambiguities, this 
table can only be considered approximate. 
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Appendix U 



Exchange of Cumculum Inl omiation and Materials 



The niateriils catalogued btlow were collected in 
1972-1973 as part of a projf ct for pooling and exchanging re- 
source materials in the histoiy of science, technology, and 
mtdicinf. Teaching members of the Histoiy of Science 
Society were solicitpd by mail, and individuals fepresenting 
over seventy universities in the United States, Canada, 
Great Britain, and Australia responded by sending in 
mattrials Uied in conducting their courses. These have been 
cataIo|ued here in a simple and brief format so thai in- 
terested members of the profession can identity items of 
pcttntial usefulness, and request copies. 

Two caveats are in order. Even when first collected, these 
itemi were an incomplete repreientation of the total 
teaching activities of the profession. Secondly, lack of fund- 
ing has made it impossible to update the collection. We 
hope to remedy both of these defects i n the near future. 

Any ciasiificatpry scheme meets with difficulties. The 
foilowir^g one is sometimes arbitrary and always subjective. 
Its aim was not to make judgments upon the materials, but 
to describe them in a way which would enable colleagues to 
decide which might be of interest and use in their own 
teaching. 

Four broad groupings were employed: 

1) General and Survey Courses in the History of 
Science 

2) History of the Physical Sciences and Technology 

3) History of Biology and Medicine 

4) Social Implications of Science and History of the 
Social Sciences 

Within these broad groups, Individual items were 

alphabetized by institution. 

Each entry coniiits of the following information: 
Institution * Instructor * Name and Number 
of Course * Title of Course * Number of Pages 

Abbreviations should be self-evident. 
Following the entry is a sequence of six ^ups of codes 

which indicate respectively L Period, 2. Approach, 3. 

Format, 4. Level, 5. Duration, and 6. Nature of Materials. 

The key to these codes appears at the end of this introduc- 
tion. 

Thtse materiali, although kept for the present at UCLA, 
should be considered the common property of the pro- 
fession, i shall be most happy to supply xerox copies at $0.20 
per page (prepaid), postage included. To those who send in 
either new or updated curriculum materials with their or- 
der, the rale will be $0.10 per page. All correspondents will 



be sent the revised catalogue which will appear when war' 
ranted by the volume of additions. 

I should like to thank Professor Harold Sharlin and the 
History of Science Society's Committee on Undergraduate 
Teaching for their encouragement, and for the funding 
which made this initial catalogue possible, I should like to 
thank also Mr- Allen Freedman, of the UCLA apartment of 
Histoty, who classified the major portion of these materials 
and prepared thii catalogue. 



KEY 

Column I - Period 
A - Ancient 
M Medieval 
R ^ Renaissance 

Numerals indicate inclusive centuriei 

Columrt 2 — Approach 

HIP ^ HistoO^ of Ideas and Philosophy 

SP ^ Socio-political 

I ^ Interdisciplinary 

NW * Non-Westem 

Column 3 ^ Fonnat 

L * Lecture 

S " Seminar 

D ^ Diicussion 

Column 4-- Level 

L ^ Lower Piviiion 

U m Upper Diviiion 

G ^ Graduate 

Column 5 Duration 

1 m One Quarter 

2 " One Semester or Two Quarters 

3 = More Than One Semester 
Column 6 - Nature of Materials 
L ^ Lecture Schedule 

R « Reading Lift 
B ^ Bibliography 

S ^ Supplefnental Materials (handouts, paper topics, etc.) 
E " Ejtamination 



RohBrt G. FranK J^- 
Midical HiBtofy Pwision 
Departmint of Anatomy 
University of California 
Los AngsigB, California 90Q24 



California (Los Anieles) *Westman * Hist 106A 

Scitnce from Antiquity' to I7th Ctnl " Ip 
California (Santa Crut) ' Olson * HisI IBOA, B 

Hiitory pf Science * 22pp 
CUrkson (Potsdam. NY) • Ktrktr* 

Hiitory of Science * Ip 
Cplymiba • Graham ^WlOOSx. Wl004y 

History of Science I, It * li pp 
Dalhouiie (Canada)' Fafify* Biol 390/ Hist 310 

History of Science * 2pp 
^qiiesne * COila • Hlit S43 

P^vetopmtnt of Modem Science • Ip 



A/ 17 


HIP 


L 


L 


1 


LR 


A/ 20 




L 


L 


3 


LRB 


A/ 20 




L 


I 


2 


L 


A/ 20 




L 


I 


2 


LR 


16/19 


HIP 


L 


L 


2 


s 


19/20 




L 


G 


2 


R 



Puquesnt ' Coita * Hiil Wfl 306 


A/20 


HIP/SP 


L 


U 


3 


LR 


Hiitofy Seif net * Spp 


















HIP/ 1 


D 


U 


2 


Ll^ 


Con (Wdimaiid^ Itid) * t^w^ * tOm 














Hiitary af l^ncf * %pp 














CUsgow • Swmb«nk * PROQRAM 


A/20 


HIP 


S 


U 


3 


LRSE 


Hbtary of SAmm " 14pp 














Urind Valley Stat« (iUIindak, Mkh) * tCoppf rt * 


A/ 20 




L 


L 


3 


LlLSi 


Hiil 310/311/311 » HUlOfy of Sdf (ice * 40pp 














Grinii«U* Bowman* Hilt/ phys/Chem/ Biol 212 
Hillary of Sd^nm • 16pp * Ptti- Add, U Tenn 


A/19 




L 


U 


2 


LRBE 














iAdkiu«Wtii^«X2l2 


17/19 


HIP 


L 


L 


1 


LR 


History of Modm ^tncf * 2fp 














Katuai itilf ' Eattwaod * 


A/20 


HIP 


L/O 


L 


a 


LRS 


Sdent^e Idfai in Hiitory * Spp 














Kent il«lt«]ickaoA" tibici 411/581 




1 


D 


U/G 


2 


Li 


Hittoiy of ^itntific LitemtUrf * ipp 














Lafayette * Loift * Phi i IS/ U 




HIP 


L 


L 


3 


LRB 


Hiitaiy of Sdenof ' Upp 














Laauardia CC OVi) * Gr^i « 


A/20 


SP 


L 


L 


2 


LR 


Hiitory of Sdtiice * 2pp 














LOfidan (CoU It. Mirk k iL John) * Ebison * 
Hiitary of Scitfiet FROGiUM * %pp 




HIP 






3 


ss 














MatihattanviUt (Pwsfthaie, NY) * Wtlner * 


16/19 


HIP 


L 


L 


3 


LRi 


SdenHfic RevdUtian iti We iltm Culture * 3ipp 














MaiyUnd * Bmih * FgOGIUM 














Hlilofy af idenct * 60pp 














Melbaume * Dyaion * HPS 44^1 


A/ 17 


HIP 


L 


L 


1 


LRBi 


Hiitaiy and PhilOiophy of Science * 37pp 














New iauth Wales * Seddan * 62 JB/ 133/ 114 


17/19 


HIP 


LS 


U 


2 




Hiitofy and Phitoiaphy of Scienct * 2pp 














New South Wilti ' S«ddon ^ 62422 


A/16 




L 


u 


2 


R 


Hiitory and PhUoiaptiy of Seiencf (Honora) ' Ip 














New South Waiea * S#ddon * 62,001/002 


17/19 


HIP/SP 


L 


L 


2 


KS 


Hislary and Philotophy af Sdenee * 3pp 














New Sauth Waiet * Seddan * ^ jll 


A/ 18 


HIP 


L 


L 


1 


RSi 


Hiitaiy and Phliosophy af Scifnte * 2pp 














SUNY (Stanyfefoak) * Cowan * HIS 231 / 2B2 


A/ 19 




L 


U 


3 


LRS 


Hiitory of Sdenct * Ipp 














SUNY (Buffila} * MteKnlght * OenSci 225/ 226 


A/20 




L 


t 


3 


LRiS 


Man and the Natural Wotid ^ 














Oiegan CaU of Ed * Post! * OS 4l i 


A/ 19 




L 


L 


2 


L&§ 


History of Sdeiice * 14pp 














Pennsylvinii * McCafiiimich * HPS 200 


IS/ 20 


SP 


L 


L 


2 


LRBS 


Sdence Since the Preneh Sevoiution * \7pp 














Washington * Hankli^f « HfT 11 1 / 311 


Mm 


SP 


L 


U 


3 


LR^ 


Sdence in Civilisation * 12pp 














Weileyin * Gillinar * Hlit 231/ 236 


A/ 19 


HIP 


L 


L 


3 


L^ 


History of Sdeiitifie Thou^t * l^p 














Wf stern Ontirio * Ploikln * Med 440/ i40 


A/20 




L 


UG 


3 


LRBl^ 


History of Sdtnce * SOpp 














Western Ontario * Platkln * ^tn«t 2D0 


A/ 19 


HIP 


S 


0 


3 


LRi 


Hiitory af Sdentiflc Thought * 6pp 














Wlscaniin * Sitgel ' Mist 202 


17/2) 




LD 


L 


2 


L 


Hiitary at ^ence ip 














Wiicaniin * LindNif * Hill 201 


A/ 17 




L 


L 


2 


LR 


Science feom Antiquity to I7t|i Cent * 2pp 














Bibian Cid (Boston)^ MdCeon 400-4^ 




& 


LS 


LU 


3 


i 


^dety and Ti€hnok>ty * 2pp 














ioitmi Univ* Btfindftfi * PROORAM 


19/20 


HIP 


L 


U 


3 


RS 


Case Studies Pro|f^ in IN Devtlopment of 














Madm AsliOfiony * 21pp 














AfowR ' pypice * Hipt 1B6 


If/ 20 


SP 


L 


U 


2 


LI^B 



Hiitm'y of Sdetice imd Teduiob^ in America 
(till to prt sent) * 7pp 
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Brown^Dupme' Hlfstlfi^ 

History ol Science ^nd Techneleg)' in America 

California fL&i An|eles) ' Wegtman * Hiit 240-0 
Renaisisii^eScieneer Platenism *4pp 

California (losAn|elf5)*Westman' Hipt 108 
Aspects of Medieval and Renaissance Scienee; 
The Growth ot the Mechanistic World View 'Spp 

California (LoiAn|eks)* Wesiman* Hist 197 
The Spread of Copcffilcanism 
in England and Italy * 2pp 

California (LosAn|#lfs)*VVeptman' Hist240=o 
The itructure of icisntific Revolutions; 
Kuhn and his Critics * Spp 

California (Sifita Barbara)' PursflP Hist 174A J 
Hiito^of AmefieanTfciinolqgy * 2pp 

Califorriia (lanfa larbara)* Badash' Hist 

i06A,B,C • Hiitefy of the Physical Scieneei * 6pp 

California (Santa Cmi) * Olson ' Hist 189 
IpeeialTopicsi Peviloprntntof 
Atomic Theory * 5pp 

Cornell * Wiiliams* Hist 31 2 
Scientific Revolutions * 4pp 

Cornell * Provine * Hist 312 
Scientific Revoiutioni • 2pp 

Delaware* Be«r* C6J2E 

Hiitory of Cheniistry ' 48pp 
Diiquesne * Coita * Hist H2 

Seientifie Revolution * Ip 

Georgia T#ch * Ktmzhmt$ * HSST 351 1231 (551 /552) 

History of Technology * 9pp 
Grand Valley Statf (Alleridale, Mich) ' Kopperl * 

Hilt 480 • Histofy cf Mathematics * 7pp 
Grand Valley State* Kopperl* Hist 410 

History of Physics ' lOpp 
Hebrew U (Jirusalim)* Bromberg* 87 601 

Chapters in the History of 20th Century 

physics * 7pp 
Hebrew U Oerusalirii) ' Bfsmbirg * 87.803 

Philosophical Pfobleins in 20th Century 

physics * i$pp 

Kansas * Hetherington * 

H islo^ of Astronomy ' Spp 
Maryland ' Brush ' Hist \MI 402 

Development of Modern Physical Science; 

Lavoisier to Einstein * 27pp 
MIT'Sivin*2L953 

Chinese Science and Natural Philosophy ' iSpp 
Milboume * Clendennen * HPS 367-201 

History and Philosophy of Science * Spp 

(History of Mathematics) 

Milboume * Home * 

History and Philosophy of Science: 

(Matter and Chingi) • 
Miarni U* Kaliman * Mathf 477/377 

Developinept of Modern Mathematics • 15pp 
Miami U * Kullman * Math 281 

Hiltoiy of h4athernatici * Spp 
Missouri (KoUa) *iisinman* Hist 270/ 374 

Hilte^ dfXtchnolpgy ' Ip 
New Yof k U * Peters ' ^N77M9 

OceuJt Sciences in Antiquily * 4pp 
SUNV (Stenybrook) • Cowan * HIS 136 

Technology in History* 4pp 
North Carolina State * ulhollind * 
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